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PREFACE  TO  THE  SECOND  EDITION. 


At  the'^xn^.of  the  appearance  of  the  first  edition  of  this 
worky  inrlSS39!,(b9  word  Mciclogy  was  rarely  spoken,  and 
when  spoken,  was  often  condemned — ^not  merely  as  a  word 
improperly  formed,  bnt  also  as  embodying  a  conception^  if 
not  wholly  false,  at  least  more  or  less  confused  and  imagi- 
nary. In  the  course  of  a  long  correspondence  with  Dr.  Ed- 
ward L.  Youmans  relative  to  the  publication  of  the  work,  he 
frequently  said  that  its  title  was  against  it,  and  in  a  letter 
'dated  March  18,  1886,  or  nearly  three  years  after  its  appear- 
ance, and  less  than  a  year  before  his  death,  speaking  of  the 
moderate  sales,  he  said :  ^^  It  had  two  intrinsic  drawbacks — 
its  high  price  and  its  most  unfortunate  title.  Spencer's  title, 
^  Descriptive  Sociology,'  killed  the  work  to  which  it  was  ap' 
plied.  Tour  title  embodies  a  theory  in  popularly  repulsive 
terms,  which  both  volumes  must  be  read  to  understand,  and 
this  is  the  more  unfortunate  as  the  work  itself  is  so  essen- 
tially popular." 

Aside  from  Mr.  Spencer's  works,  DrariMic  Sooxoloot 
seems  to  have  been  the  fourth  that  had  contained  that  word 
in  its  title,  and  the  only  one  in  the  English  language,  the 
other  three  appearing  in  France  and  growing  rather  out  of 
Comte's  writings — that    of    Barrier,*    a    socialistic  work^ 

^H  Bmnier,  ''PHaelpeB  de  Sodologie,"  2  vols^  Fkrii,  ISSY. 
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TO  THE  SECOND  EDITION. 

lomte'a  name  to  Fodner's  ideas,  ut& 
oer's,  while  the  solid  contributions  of 
lobertyl  were  both  first  publiglied  in 
\<S,  when  Dr.  Yonmans  wrote  tbo  abovo* 
vould  have  been  impos«ible  to/ 
en  then  begnn  Id  the  dircGtion] 
i  this  time  that  Fouill^e,  Gum  !vicz, 
magne  were  coming  for*""'  •  /their 
,  which  were  to  be/  /rapid 

I  next  ten  years  hy  tf^^  y/rain  of 

IB  bjr  a  growing  host  oi-iwvfiors  in  all 
>pe  and  in  the  United  States  that  have 
nto  the  very  fon-j^round  of  modern 
hat "  reptildire "  word  one  of  the  most 
tge.  It  needs  only  to  mention,  in  addi- 
cite4,\vbo  continued  to  contribute,  the 
e  Bod,  Dnrklieim,  Worms  (RenS  and 
Lestrade,  Bougie,  Steinmetz,  Van  der 
Hi,   Ferri,  Nittl,   Fiamingo,    Novicow, 


Dore  the  Important  nrl;  work*  of  UUenreld  (1ST3) 
treat  cqu»)1j  of  loclato^,  thou;^  not  etlllng  thom- 
I  rcmuk  kI*o  ipplJea  ta  early  works  orCarcjr,  Loivu 
at,  Firit,  Le  PLiT,  Simmcl,  Mnyr,  Baertnbicb,  uid 
uma  coDceptloB  Id  lucb  Lenni  u  "  locUl  aclencc," 
wUatnacbatI,"  "  Getelluharialchre,"  etc.  Banchal'i 
B7!,  also  bclouga  to  Ibis  clan.  Rctteva  and  abort 
nnu  and  Spencer  were  tlktolae  Dumcroua,  but  are  of 
tDumentioD.  Two  ahort-liT*4  Jouniala  calle4  "So. 
Id  th>  tTnltPd  Btitia,  and  there  wvra  doubilou  luob 
■ork  of  nr.  Kantrua-KpalUn.  "Soclologla  und  9tb- 
d  Id  Ihg  Wiener  r^IlitlMhc  MoDiUchrift  for  1878, 
hould  han  brpo  in.rladed  The  reader  «iU  probtblj 
■JttI  oagbi  to  bare  beea  mule. 
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PREFACE  TO  THE  SEOOND  EOmOK.  tI! 

Kowalewgky,  Sigel,  Simmel,  Tonnies,  MandeDo,  Maeken- 
sie,  Hobson,  Stephen,  Fairbanks,  Small,  Yinoent,  Oiddingi^ 
^layo-Smith,  Rofis,  Powers,*  in  order  to  gauge  the  stream 
that  is  now  flowing  on  toward  the  solution  of  social  prob- 
lems. That  my  own  eontribntion  was  simply  a  product  of 
the  /  \etst  I  hav^  never  pretended  to  question ;  that  It  had 
any  V  let  in  determining  the  events  that  so  quickly  fol- 
io wee  "^yo/id  the  natural  redprocal  action  of  diverse  minds 
upon  I  'Sis  not  at  all  probable. 

Buv  Vlone  in  the  production  of  so  many  works 

on  sociow^,,^^  ^Cuxe  ripening  thought  of  the  age  displayed 
itself.  A  large  number  of  special  journals  sprang  into  exist* 
ence  in  nearly  all  ^bfe  leading  countries,  especially  in  France, 
Italy,  and  Germany.  Even  in  the  United  States  this  tend- 
ency has  shown  itself,  and  we  now  have  in  its  second  year 
^The  American  Journal  of  Sociology,''  published  by  the 
University  of  Chicago.  In  1890  there  was  founded  at 
Philadelphia  the  Academy  of  Political  and  Social  Science, 
which  soon  enjoyed  a  large  membership  distributed  through- 
out the  entire  country,  and  included  many  distinguished 
foreigners.  Its  chief  function  has  been  to  publish,  its  prin- 
cipal publication  taking  the  form  of  bimonthly  ^Annals,'' 
which  for  several  years  constituted  the  repository  of  most  of 
the  sociological  literature  of  America.  In  1894  an  Inter* 
national  Institute  of  Sociology  was  founded,  with  Sir  John 
Lubbock  as  its  first  president.  It  met  in  Paris  in  October 
of  that  year  and  has  held  two  other  annual  meetings,  also  at 
Paris,  with  such  men  as  Sobilfile  and  Fouill^e  at  its  head. 

*  This  iDumcntlon  doM  not  proftii  to  bt  eompletn,  bvt  it  If  eoaflntd  te 
tboM  who  ht?t  treated  loclology  ai  f ueh,  and  purposelj  tieludet  antbropolo- 
^3^4^  e€»o<fmlBts,  blBtoHMDa,  Mod  fodalistic  writen,  although  the  recent  works 
^r wMoj' of  tbewe  conUin  much  thtii  i§  properlj  aoclolo^cel. 


EFACE  TO  THE  SECOND  EDITION. 

I  Dot  alL  Sociotogj'  has  also  won  for  itself  a 
laeational  s^stemB  of  all  countries.  There  was 
'  Bociologj'  in  an;  university  in  the  world  in 
oubtfol  whether  there  was  an;  snch  chair  in 

there  L>  no  higher  institution  of  learning  in 
ty  is  not  tanght,  and  in  man;  it  is  taught  bj 
ile  a  number  of  the  leading  onoa  have  special 
logy.  The  educational  niovotnent  is  particn- 
it  Id  France,  and  sociology  is-tanght  tlioro  In 
>f  law.  Id  1893  M.  Faure,  trL^r.  rrceidcnt  of 
k1  ap  the  results  in  a  magazine  article.*^  In 
itea  instmction  in  sociology  has  been  mainly 
of  economics,  due  to  the  keenly-felt  need  of 
e  sphere  of  that  sciencci  and  there  ia  already 

of  active  professors  of  sociology.  Dy.najiio 
bough  not  intended  in  any  Bcnse  as  a  school 

along  with  others  In  many  of  the  catalogues, 
ose  of  tlie  University  of  Chicago  and  Leland 
Lor  University. 

1  humble  beginnings  as  above  described,  and  in 
ich  obstacles  and  open  opposition,  the  science 
:hed  steadily  forward  until  its  name  is  now  in 
ot  only  of  students  and  writers,  but  also  of  edu- 
id  statesmen,  and  its  future  cnltiirc  and  popu- 
ircd.  Judging  from  its  rapid  rise,  and  all  the 
imes,  it  bids  fair  to  become  the  leading  science 
ieth  century,  aa  biology  has  been  that  of  the 

leli  fllroamstancea  It  li  not  perhaps  lurprlalng 

I«  Bedolngle  dim  Id  FmuIUi  i*  DioU  «  Fnnes."    "Barns 


PREFAOE  TO  THE  8E00ND  EDmOK.  is 

that  at  the  end  of  thirteen  jean  there  dioiild  arise  a  demand 
for  a  new  edition  of  Dthaxio  SoaoLOOT.  It  is,  however, 
impossible^  for  Tarious  reasons,  to  subject  the  work  to  any 
extensive  revision,  and  upon  the  whole  I  do  not  consider  it 
desirable  to  do  so.  Still,  written,  as  it  was,  so  early  in  die 
hbtory  of  the  movement,  and  nnder  the  inflnenoe  of  die 
dominating  biological  thought  of  this  century,  the  first  vol- 
ume contains  much  preparatoiy  and  explanatory  matter 
which,  though  necessary  thei ,  could  be  dispensed  with  now^ 
but  any  attempt  to  exclude  It  would  involve  the  recasting 
of  the  whole  work,  which  I  could  not  now  undertake.  I 
would  therefore  recommend  the  fully  equipped  reader  te 
omit  the  first  six  chapters,  and,  after  reading  the  Introdue- 
tion,  to  begin  with  the  seventh  chapter,  which  will  eonsid* 
erably  shorten  his  task. 

The  history  of  scientific  psychology  has  been  somewhsfc 
similar  to  that  of  sociology,  and  a  lack  of  adequate  prepara- 
tion in  that  branch  led  me  to  undervalue  its  importance  as 
the  body  of  truth  upon  which  the  latter  science  directly  re* 
poses.    This  defect  I  have  sought  to  supply  in  a  volume 
published  in  1893,  entitled  <<  The  Psychic  Factors  of  Civik 
isation.'*    I  would  therefore  beg  those  who  find  this  work 
deficient  from  the  psychological  side  to  acquaint  themselves 
witli  the  later  one  before  judging  this  from  that  point  of 
view.    It  is  impossible  to  embody  all  the  principles  of  a  sya- 
tern  in  any  one  work.    In  an  age  like  the  present,  wider 
-  Tistas  are  constantly  opening  to  enlightened  minds.    Since 
'  the  appearance  of  this  work,  and  notably  during  the  past 
'  five  years,  through  some  half-hundred  contributions  to  the 
'  magasines,  I  have  essayed  to  give  expression  to  one  after 
Another  of  tbeae  growing  thoughts,  and  to  thtea  I  would 


rSEFAOX  TO  THK  8E00ND  EDITION. 

«id«r  who  mty  tan  to  follow  farther  the  genen] 
aj  ideu.  EspeclAlljr  woold  I  direct  his  fttteotioD  to 
•  of  "  Contribatloiu  to  Social  Fhlloaophj "  which 
pear«d  in  the  "Americao  Jonrn&l  of  Sociology," 
g  with  iu  firat  issue  In  July,  189S.  From  all 
trees  totne  idea  omj  be  gatlicred  of  my  owd  eon- 
%t  lease,  of  the  signiflcODce  of  tlie  principle  which 
irongbt  forward  imder  the  Dame  of  "  dynamic  eoci- 

rork  Itaelf  has  hod  a  history  some  parts  of  which 
w.  .Of  this  history  I  shall  here  pass  in  review  only 
ispectt.  I  refer  to  the  reception  It  has  had  in  one  of 
lest  empiree  on  the  globe — that  of  the  Tears.  I 
t  why,  but  from  some  subtle  cause  tlie  doctrines 
I  in  DniiMio  SoaoLOOT  have  posacsscd  from  the 
icaliar  charm  for  the  Slavic  mind.  Of  tlie  many 
OS  1  had  had  of  this  fact  one  of  the  most  note- 
ras  conveyed  to  me  in  the  following  letter  whicli 
r  has  kindly  permitted  me  to  make  public : 

"  Ills  UuucaciBtn  Amot, 

■*  WiuiHoioN,  D.  a,  (M(Jnr  J,  lase. 
wxbF.  Wakd: 

LB  Sn:  I  have  recently  rctamed  from  a  journey 
eapied  fifteen  months  through  eastern  and  western 
in  the  eonrse  of  which  I  made  careful  and  thorough 
btion  of  the  exile  i-ystem,  particularly  in  its  relation 
maian  revolutionary  movement.  Among  the  many 
exiles  whose  acquaintance  I  made  was  an  extremely 
ad  cnltivated  RnssiaD  author  named  Vladimir  Lcsee- 
ho  l.ad  lived  many  years  in  banishment  in  the  Eant 
province  of  Yeni6eif.k.  It  may  perhaps  interest  and 
ron  to  ]iJ3ow—M  it  certain]^  did  me — tliat  Mr.  Loaaft* 


Mr  ^rt.  I 


PREFAOS  TO  THK  8K00ND  XDITIOir. 

Titbh  bM  in  his  librarj  and  regardt  with  enthoitaftie  admim- 
tion  your  *  Dynamio  Bodology.*  Ha  spoke  of  joa  almost 
with  affection  as  one  of  the  writers  who  had  *a  place  nearest 
his  hearty'  and  he  made  me  promise  that  I  wonld  express  to 
yon  his  deep  and  sincere  admiration  for  yon,  and  tell  yoa 
how  much  pleasure  and  instmctbn  he  had  deri?ed  from  yonv 
book.  He  said  he  had  often  thought  of  writing  to  you  him- 
self, but,  although  he  reads  English  readily,  he  does  not  feel 
confidence  in  his  ability  to  write  it  well  enough  to  prepare 
auch  a  letter  as  he  wished  to  send  you. 

*'  Mr.  Lessevitch  is  the  author  of  a  nuinber  of  works 
upon  speculative  and  philosophical  subjectSi  seyeral  of  which 
I  have  and  could  lend  you,  but  thqr  are  all  in  Russian.  Fte^ 
sonally  he  is  an  extremely  attractive  and  lovable  man,  and  I 
take  great  pleasure  in  being  the  bearer  to  you  of  his  compU* 
ments  and  good  wishes.  I  hope  that  it  will  be  as  gratifying 
to  you  as  it  is  to  me  to  know  that  *  Dynamic  Sociology/  is 
read  and  appreciated  as  far  away  as  eastern  Siberia. 

**  I  am,  Mrith  sincere  respect  and  esteem, 

•*  Very  truly  yours, 

"  OaoBox  'KxmxAssy 

The  work  was  extensively  reviewed  in  the  liberal  jour- 
nals of  Russia.  In  1887,  in  an  article  in  the  ^^  Judicial 
Messenger,"  it  was  hailed  as  *'good  news  from  America" 
(Aotfpaa  B^bcTb  h3t»  Anepincn).  It  was  also  reviewed  in 
the  **  Epoch  "  and  in  other  magazines  in  1888,  but  its  most 
exhaustive  treatment  was  at  the  hands  of  Pierre  Nikolaeff  in 
*' Russian  Thought"  for  1889,  Nos.  11  and  12,  the  two  arti- 
cles occupying  forty-two  pages.  Mr.  Nikolaeff  sent  me  this 
review,  and  I  found  that  he  had  tlioroughly  assimilated  my 
entire  thought  There  was  no  principle  that  he  had  not 
Mdeqaatelf  gratped^  and  among  those  clearly  set  forth  in 
th/s  review  are  eome,  iuoh  as  my  treatment  ol  ^  l^itok^  %awi 


xii      •         PRKFACa  TO  THE  SECOND  EDITION, 

function,''  that  eveo  m;  most  friendly  American  critics  affect 
.  not  to  oodentuid. 

Toward  the  doae  of  1890  I  received  a  letter  from  Mr. 
Kikolaeff  asking  my  permianon  to  translate  the  work  Into 
Bnnian.  It  was,  of  course,  promptly  granted,  and  I  heard 
nothing  farther  of  the  matter  ontil  I  received  the  following 
kCter,  which  I  have  the  writer's  permlBsion  to  ineert  here :  ■ 

'Dnnw  CoTTAm,  Biimias,  Cin  BRmui  Isiuxd,  Ma**  Scotu, 

"  Wibuaday,  J«Ig  JS,  JS91. 

"  Dc&B  Mjt  Wabd  :  Once  before  I  had  the  pleasure  of 
giriiig  ;oa  acme  news  with  regard  to  the  reception  that  joor 
hook  '  DTnamic  Sociology  *  had  met  with  in  Itussia.  I  send 
jon  to-day  a  copy  of  an  English  paper,  edited  by  my  dear 
friend  Felix  Volkhofski,  in  which  you  will  6nd  another  very 
conaplimentary  reference  to  your  work.  I  moat  heartily  con- 
gratnJate  you.  In  this  prosaic,  indiSerent  age  it  is  not  every 
nan  who  achieves  the  distinction  of  having  bin  books  burned 
by  order  of  a  Conncil  of  Ministers  in  the  migliticet  empire 
on  earth !  I  have  tried  in  my  humble  way  to  serve  tlie  cause 
of  liberty  in  Rnssia,  but  I  haven't  been  able  to  do  it  with 
ability  enough  to  get  my  writings  burned.  You  are  evi- 
dently a  very  dangerous  man,  but  I  am,  nevertbelesa,  with 
sincere  respect  and  esteem,  faithfully  yours, 

"George  Kennan." 

The  "  eomplimentaiy  reference  "  was  as  follows : 
"  According  to  the  '  Daily  News,'  '  the  Russian  censor- 
diip  is  passing  all  bounds  in  its  rigor.'  .  .  .  Our  own  corre- 
■pondent,  alluding  to  the  censorship  of  books  and  magazines, 
makes  the  following  statement:  The  Ruaiiian  edition,  ia 
1,200  copies,  of  the  first  volume  of  L,  Ward's  '  Social  Dynam- 
ies'  (translated  by  Nikolaev),  the  property  of  the  pubVia^CT 
SoIdateD>oi;  Jia*  been  bnrned  bj  order  of  the  Council  oi 
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Ministers.  Tho  publisher's  loss  is  reckoned  at  8,000  mUes^ 
as  (so  it  is  said)  the  seoond  Tolume  is  already  translated.** 
[From  "^Free  Russia,^  Kew  York  and  London,  Jnlj, 
1891.] 

This  paragraph  in  ^<Free  Russia^  was  oopied  and  com- 
mented upon  eztensivelj  by  the  American  press,  uniformly 
in  the  tone  of  Mr.  Eennan's  letter,  and  under  such  heading* 
as  ^*  Russian  Censorships"  **An  Excellent  Ad.,''  ^A  Dangerous 
Book,"  ''  Dynamic  Sociology  Barred,"  ''  His  Book  Bumed^*^ 
etc.  Out  of  dozens  of  such  notices  I  select  the  one  from 
'^Harper's  Weekly,"  because  more  temperate  than  the  aver* 
age :  *^  The  burning  of  his  books  may  be  said  to  confer  a 
dietinction  on  an  author  when  the  work  of  destruction  is  de- 
creed by  the  censors  of  an  autocratic  government  Conae> 
quently,  Professor  Lester  F.  Ward,  of  tlie  United  States  Geo- 
logical Survey,  is  probably  not  losing  much  sleep  over  the 
recent  cremation  of  1,200  copies  of  a  Russian  translation  of 
the  first  volume  of  his  book,  *  Dynamic  Sociology,'  by  order 
of  the  Russian  Imperial  Council  of  Ministers.  It  is  a  first* 
class  advertisement  for  the  writer,  but  the  publisher  losea 
3,000  rubles  by  the  confiscation." 

Personal  congratulations  also  poured  in  freely,  with 
which  I  might  fill  pages.  I  will  give  only  one,  and  that 
with  the  writer's  permission.  It  was  from  Dr.  Albion  W. 
Small,  then  President  of  Colby  University,  and  now  Head 
Professor  of  Sociology  in  the  University  of  Chicago,  and 
was  couched  in  the  following  terms : 

*'P]lI8IDI]IT*B  OmCI,  COLBT  UllITItSITT,  Watxethxb,  Mb^ 

^^July  tS,  1891. 

^  Mt  Deak  Sir  :  If  the  report  is  true  that  ^  Dynamic  So- 
c/oJo^'jr  ^  has  been  glori&ed  in  the  flames  of  Russian  inquid- 
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roa  ihoald  be  s  bappj  man.  Snraljr  the  two  Tolnmei 
in  CDoagb  to  make  sbBoIutism  tremble,  but  few  mea 
tlM  BatififBctioD  of  seeing  tlieir  own  i-ieaa  prodace  such 
a.  You  will  be  the  envy  of  every  American  '  wlio  loves 
rllow-men.' 

My  firat  thought  was — at  last  Americans  will  discovor, 
10  pTKce  of  the  Kuutian  censor's  aulthda-Jie,  that  an 
i-malking  book  has  been  before  their  cyce  since  1883, 
the  pen  of  one  of  their  own  countrymen,  and  only  a 
'al  of  them  have  had  the  wit  to  discover  it  What  a 
re  ahall  owe  to  Rossia  for  this  eye-opener  1 
"  Sincerely, 

Ai^BioK  W.  Small." 

is  doe  to  Dr.  Small  to  say  that  he  was  the  first  ednca- 
ift  to  call  attention  to  the  work.  In  1890  ho  issued 
Uabnfl,"'or  "  Introduction  to  the  Science  of  Sociology," 
e  nae  of  the  senior  class  of  Colby  University,  in  which 
ected  and  set  forth  the  leading  principles  of  the  fore- 
antbors,  especially  Comte,  Spencer,  Scliiiffle,  and  H.  C. 
la,  and  wisely  permitted  them  to  speak  each  in  his  own 
.  In  this  document,  the  only  one  of  its  kind,  ho  did 
e  honor  to  give  copious  extracts  from  Bynamio  Sociol- 

It  shosld  also  be  said — and  this  has  a  special  signifi- 
for  what  is  to  follow — that,  while  bis  judgment  of  my 

as  a  whole  Was  highly  favorable,  he  took  occaGJon  to 
t  strongly  from  much  that  I  say  in  relation  to  religions 
ons.  This,  of  course,  was  nothing  more  tlian  I  cx- 
\,  bat  it  shows  that  he  regarded  tliis  as  a  minor  con- 
tion,   and   as  in   no  way  sufficient  to  condemn   the 

etoming  to  the  original  question,  my  own  principal 
ra  in  the  matter  was  to  lesra  on  what  groands  tho 
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•edon  of  die  Rnatlan  OoTernment  was  bated.  In  this  I 
was  liiicerei  because  I  had  always  admired  the  Bnssian 
people,  and,  while  deeply  sympathiring  with  those  who  are 
oppressed  in  that  coontryi  I  had  not  approved  their  aets  of 
Tiolenoe,  and  had  eren  been  disposed  to  look  npon  the 
so-called  ^  despotism ''  as,  in  a  sense  at  least,  a  temporary 
necessity,  in  view  of  the  immense  mass  of  ignorance  and 
superstition  that  had  to  be  dealt  with  in  that  yast  empire. 
But  of  all  this  there  was  not  a  word  in  Dtvaxio  SooioLOor. 
that  country  not  being  once  mentioned  or  allnded  to  in  the 
whole  work.  I  was  hence  sorely  puzzled  to  know  what  had 
been  my  offense.  I  therefore  entered  upon  a  systematie 
inquiry,  but  all  was  conjecture.  Of  guesses  there  was  no 
lack,  and  many  such  were  volunteered.  I  received  numei^ 
ous  letters  on  the  subject,  some  of  which  were  rather  amus> 
ing.  The  following  will  serve  as  a  sample  of  the  latter 
class: 

''I  see  it  reported  that  you  are  at  a  loss  to  understand 
why  your  book  on  Dynamic  Sociology  should  be  interdicted 
in  Russia.  It  occurs  to  me  that  the  whole  trouble  is  in  the 
title.  Don't  you  suppose  that  if  you  were  Czar  you  would 
feel  shaky  about  any  book  which  on  the  face  of  it  seemed 
to  be  a  compound  of  soeiatum  and  dynamite  t  ^ 

To  show  that  this  idea  is  not  wholly  without  plausibility, 
I  will  give  an  extract  from  a  letter  that  I  received  two  years 
later  from  a  very  learned  correspondent  in  St  Petersburg, 
as  follows : 

^^  Latterly  I  have  come  to  agree  with  a  professor  in 

Moscow,  who  supposes  that  it  is  the  title  of  your  book  and 

Boihing  else  that  was  the  cause  of  their  ferocity.    Did  they 

f^oad  joar  book  t    Tiic^e  gentlemen  did  not  read  it^  but 
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•arelj  they  said  to  themBelvee :  '  The  title  Buggcsts  certain 
ideu;  tliat  is  enough.'  But  wliut  idcoa^  yon  will  aak. 
TboM  of  certain  similaritiee  of  aoand,  evoking  certain  spec- 
tres 1  In  America  this  most  sound  ludicrous.  With  us,  not 
ataH." 

To  this  I  may  add  that  a  cultivated  Russian  lady  of  my 
acfjD&intaiice  here — who,  moreover,  defends  Iier  country 
i^^Qst  all  aspersions — fully  believes  that  this  is  the  true 
explanation, 

I  already  had  a  number  of  correspondents  in  Russia,  and 
I  wrote  to  them  all  for  light  on  this  question.  The  follow- 
ing extracts  from  one  of  their  letters  are  typical  of  all  the 
aoiiwerfl  I  rccgived  ; 

"  Xot  wishing  to  offer  you  mere  hearsay  statements,  I 
addrei«ed  the  puljliolier  of  the  translation  of  your  hook,  C. 
T.  Soldatenkoff,  and  asked  him  for  information  res]v<-ting 
the  news  of  which  you  speak  in  your  letter.  .  .  .  To-day  I 
hare  received  SoldatenkofTs  reply,  and  to  my  great  siirpriso 
1  find  that  even  he  can  throw  no  light  upon  the  motives  for 
the  destruction  of  your  book.  .  .  .  Solduteukcff  l-jim  only  say 
that  the  book  ia  destroyed — ?,  e.,  ho  can  only  continn  the  s;id 
news.  Ab  to  the  reasons,  they  remain  in  tlie  iuipenctrahle 
myftcry  of  those  who  have  laid  their  hands  upon  it.  The 
ppDcral  public  have  not  the  slightest  suspicion  even  of  the 
ttvt.i-dafe,  and  literary  circles  are  condemned  to  coutunt 
themselves  with  mmors." 

I  had  framed  for  myself  a  theory  of  the  possible  cause  of 
this  strange  event,  which  was  somewhat  as  follows :  The  in- 
TOmpalibility  of  despotism  and  general  intelligence  is  nni- 
Tcr^iilv  recognized.  The  maintenance  of  despotic  rule  is 
coiidiiioncd  Bpon  a  state  of  general  ignorance^  and  jjer  con^ 
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ira^  a  state  of  general  ignoranoe  raqniree  despotie  rule.  The 
ruling  class  is  generally  credited  with  snflScient  shrewdness 
to  perceive  this,  and  to  know  that  its  continuanoe  in  power 
depends  upon  maintaining  a  state  of  general  ignorance.  As 
the  whole  tenor  of  Dtnaxio  SodOLOor,  its  leading  thesis  and 
paramount  contention,  is  the  necessity  for  universal  education 
as  the  one  clear,  overshadowing,  and  immediate  social  duty 
to  which  all  others  are  subordinate,  I  imagined  that  the  cen- 
sors would  bo  keen  enough  to  perceive  that  such  a  work 
must  be  in  the  highest  degree  dangerous  to  the  existing 
regime;  indeed,  it  seemed  to  me  probable  that  they  would 
be  expressly  instructed  to  watch  for  books  that  embody  such 
doctrines.  This  theory,  although  as  much  a  conjecture  as 
the  rest,  is  at  least  based  on  a  well-known  principle  of  human 
nature ;  and  in  an  article  that  I  published  in  the  ^^  American 
Anthropologist"  for  April,  1892,  on  "The  Utilitarian  Char- 
acter of  Dynamic  Sociology,"  I  advanced  this  view  in  the 
following  words : 

"  The  Russian  Government  has  done  me  the  honor  and 
itself  the  dishonor  to  condemn  to  the  flames  the  Russian 
edition  of  that  work.  The  motives  that  actuated  the  Council 
of  Ministers  in  ordering  this  to  be  done  have  thus  far  proved 
inscrutable  even  to  intelligent  citizens  of  that  empire.  As 
there  is  nothing  in  the  work  which  reflects  upon  the  people 
of  Russia  or  their  rulers,  it  is  to  be  supposed  that  it  was  con- 
demned for  the  liberalizing  doctrines  taught  by  it,  and  it  has 
been  surmised  that  prominent  among  these  may  have  been 
that  of  universal  education.  However  this  may  be,  nothing 
is  more  certain  than  that  the  proper  cure  for  Russia's  woes 
is  a  general  system  of  public  instruction,  and  the  Czar  who 
^AaJJ  Inaaffunte  this  retorm  and  place  it  on  a  firm  and  per- 


zvili  PBEFAOE  TO  THE  SECOND  EOmON. 

maneot  haaa  will  confer  upon  Rnuia  a  far  greater  boon  than 
the  emancipatioii  of  the  serfs  has  prored  to  be."  * 

Daring  the  ;ear  1893  I  made  tbe  acfjaaiutance  of  Dr. 
Theodor  Sigel,  Profeasor  of  Jurisprudence  in  tbe  University 
of  Warsaw.  Dr.  Sigel  was  entirely  ignorant  of  tbe  event 
above  portrayed,  but  he  bad  met  with  tbe  work,  and  with 
tnie  Slavic  instincts  had  found  Limself  drawn  to  it.  He  bad 
published  an  elaborate  synopsis  of  it  in  a  large  work  on  tbe 
**  History  of  Law  "  (IIcTOpla  IIpaBa),  which  I  have  since  I 
Rad,  and  which  is  almost  wholly  favorable  and  often  highly  j 
eommendatory.  Tbe  system  is  contrasted  with  that  of  Her-  ] 
bert  Spencer,  usually  to  the  advantt^  of  tJie  former  in  th©  ' 
author's  opinion.  Dr.  Sigel  was  sent  by  his  government  to 
the  World's  Columbian  Exposition  at  Chicago,  and  he  took 
extra  pains  to  visit  me  in  Washington  on  his  way  westward. 
It  was  then  that  he  first  learned  of  tlie  Kussian  translation 
and  ita  fate,  and  be  promised  to  make  every  possible  effort 
on  his  return  to  ascertain  why  a  work  that  had  interested 
him  so  deeply  had  received  such  treatment.  Having  the 
full  confidence  of  his  government,  he  hoped  to  succeed  better 
than  others  had  done.  Tbe  first  letter  I  received  from  him 
after  his  return  to  Warsaw  contained  the  following  utate- 
ment: 

"  I  went  to  tbe  president  of  tlie  Censure  in  order  to  ask 
him  if  I  might  not  write  to  St  Petersburg  about  your  book, 
becaDse  the  burning  of  a  book  is  quite  improbable ;  in  all 
the  history  of  Russian  Censure  It  has  happened  only  once, 
and  that  io  tbo  eighteenth  centnry.  He  told  me  that  the 
tnnslation  ia  not  permitted  to  be  pnbliEhed  because  an  athe- 

*  n»  "  Imirirtn  Anthropalo^it,"  toL  t,  N<l  i,  Wublnpon,  Api\\,  \B^ 
p.  10). 
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i8tic  and  materialistic  spirit  pervades  the  book ;  that  it  is  not 
worth  while  to  write,  as  I  shonld  receive  nothing  bat  the 
reference  to  the  section  of  the  law  which  forbids  the  pub- 
lication of  books  tending  to  sap  faith  in  Ood.  •  •  •  The  part 
on  education  could  be  published,  but  all  your  cosmological 
theory  ought  to  be  suppressed,  viz.,  almost  the  whole  first 
volume  and  part  of  the  second?* 

This  statement  affords  a  fair  idea  of  what  is  meant  by 
^  atheistic  and  materialistic.'*  It  embraces  the  whole  philos- 
ophy of  science. 

Early  in  1896,  when  it  had  been  decided  to  issue  a  seo» 
ord  edition,  I  again  wrote  to  Dr.  Sigel,  with  whom  I  had 
kept  up  a  friendly  and  highly  profitable  correspondence,  and 
informed  him  of  my  intention  to  embody  in  the  preface  a 
brief  account  of  the  history  of  the  book,  asldug  him  whether 
he  had  learned  anything  further,  and  for  his  advice  as  to 
what  I  had  better  say  on  the  subject  He  replied  somewhat 
at  length  under  date  of  September  80th.  The  following 
extracts  from  that  letter  give  his  matured  judgment  in  the 
matter: 

*'  I  am  always  completely  at  you>  disposition,  and  shall 
take  all  possible  means  to  know  the  real  causes  of  the  sup- 
pression of  the  Kussian  translation  of  *  Dynamic  Sociology.* 
•  •  •  I  presume,  however,  that  my  inquiries  •  .  •  will  be 
without  result  I  have  myself  no  relations  with  the  Censure 
at  St  Petersburg,  and  you  probably  remember  the  answer 
of  the  president  of  the  Warsaw  Censure  Committee,  which  I 
gave  you.  ...  As  to  my  own  opinion  on  the  suppression,  I 
have  already  expressed  it  I  am  profoundly  convinced  that 
JtJs  not  the  strong  advocacy  of  popular  education,  and  still 
^^sff  tbe  Mlliteration  of  Dynamic  and  Dyiiam\\ft.  .  .  •  X^^vt 
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book  wu  probably  ooDsidered  ta  apreading  atheism,  and  thU 
«aa  die  sole  motive  of  rejection.  ...  It  is  only  the  spread- 
ing of  Dynamic  Sociology  among  the  bulk  of  our  peoplo 
"wfaicli  wM  regan^ed  by  the  Cenflure  aa  premature," 

The  letter  makes  a  defense  of  the  Russian  Government 
from  a  historical  point  of  view,  whioh  it  full  of  interest,  but 
would  occupy  too  much  space. 

Notwithstanding  these  diaoonraging  ctrcnnutsneea,  the  ' 
Sbvic  race  was  nndaunted  in  its  determination  to  place  the 
work  within  the  reach  of  at  least  a  portion  of  the  less  in- 
structed clnssea.     Id  the  summer  of  1S!)2  I  received  a  letter  ■■■ 
from  St.  Pctertburg  containing  the  following  statement : 

"  It  is  with  the  greatest  pleasure  that  I  send  you  an  an- 
nouncement of  tlo  publication  of  your  great  work  in  the 
Folifih  language,  to  appear  at  Wanaw  in  parts  during  the 
present  year.  It  will  be  very  interesting  to  see  how  the 
Cenenre,  which  acted  so  brutally  toward  the  Russian  trana- 
lation,  will  behave  toward  the  Polish  one.  It  is  not  rare, 
however,  to  see  it  conform  to  one  of  our  proverbs,  '  Avoir 
sept  vendrodis  par  comalno,'  and  tills  is  fortunate  for  us ;  it 
is  tho  only  chink  through  which  we  sometimes  see  tho  light." 
Tlie  prospectus  of  the  Polish  translation  arrived,  and  I 
waited  with  impatience  for  further  dcvcIopmriritH,  but  heard 
nothing  for  over  a  year.  When  Dr.  Sigel  pitid  mc  tho  visit 
Above  described  I  showed  him  The  prospectus.  To  my  snr- 
prifie,  lie  had  heard  nothing  of  it,  although  it  was  it-sued  at 
Warsaw,  but  he  promised  to  inquire  into  that  as  well  as  tho 
other  question  on  his  return.  In  a  letter  dated  October  28, 
1S03,  he  wrote:  "The  translation  is  finished  and  will  be 
printed  in  Cracow  (Aostria) ;  the  book  will  be  publialied  not 
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onlj  in  Austria  bat  also  in  BnatU.''  He  intimated,  how*' 
ever,  that  in  theulatter  case  the  oensort  had  required  some 
modiflcations.  Later  he  learned  farther  particnhrs:  thaft 
the  translator  was  Mr.  Joseph  Potockj,  editor  of  the  Vaie$ 
(filo8\  a  well-known  journal  in  Warsaw,  and  also  that  the 
censors  had  suppressed  a  large  part  of  the  Polish  translation 
for  reasons  unknown  to  Mr.  Potockj.  Three  months  later 
I  heard  from  another  source  that  the  attempt  to  publish  the 
translation  at  Warsaw  had  encountered  so  many  obstadea 
that  the  publishers  had  concluded  to  issue  it  elsewhere ;  that 
the  translation  had  been  long  completed,  but  wu  held  bj  the 
Censure.  In  October,  1894,  Dr.  Sigel  wrote  that  Mr. 
Potocky  was  ill  and  in  a  hospital.  His  last  letter,  dated 
September  80, 1896,  from  which  I  hare  already  giren  some 
extracts,  admits  that  the  literature  of  Kussia  is  *'  embarrassed 
by  our  deplorable  Censure,'*  and  states  that  Mr.  Potocky 
had  then  left  Warsaw.  Nothing  further  was  known  of  the 
Polish  translation.  It  Is  evident,  therefore,  that  it  wu 
virtually  suppressed  by  the  Oovemment,  and  that  all  at* 
tempts  to  publish  it  have  been  abandoned. 

It  is  somewhat  remarkable  that  in  Dr.  SigePs  full  and 

.  careful  summary  of  this  work,  made  many  years  before  his 
visit  to  America,  and  in  complete  ignorance  of  the  events 
above  i*ecorded,  he  makes  no  mention  of  the  ^^  atheistic  ^ 
tendenciefi  to  which  he  refers  in  his  letters.  His  treatment 
shows  that  he  acquainted  himself  thoroughly  with  the  whole 
work  before  writing  it,  and  that  he  fully  understood  all  my 
positions,  yet  the  only  criticisms  he  offers,  which  are  very 
mild,  relate  to  other  and  minor  matters.  I  infer,  therefore, 
that  the  lunffuage  be  uses  in  his  letters  is  not  to  be  taken  as 

^xpreeaiDg  Mb  own  viewB^  but  merely  as  re^potXlTv^  ^^  ^Xaiub* 
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meats  nude  to  Mm  b;  the  censors.  'Witli  them,  of  coane, 
everything  that  u  not  Byzantine  orthodoxy  U  "  atheiBtn," 
and  It  may  be  doubted  whether  this  charge  is  in  many  cases 
anything  more  than  a  pretext  With  the  eyes  of  the  world 
npoB  it,  the  GoTemment  wonld  iiatarally  hesitate  to  avow 
that  it  interdict*  the  expression  of  liberal  thought  in  politi- 
cal mattera,  least  of  all  In  matt«ra  of  education,  and  after  all 
that  has  been  said  I  am  not  yet  quite  ready  wholly  to  abau< 
doD  my  own  theory  above  set  forth  as  constitating  at  least 

t  element  in  the  geneiBl  explanation  of  the  facte. 
After  all  these  efforts  on  tho  part  of  the  Rnislan  peopls 
•n.  have  DnrAKio  Socioloot  truislated  Into  their  Temacntar, 
tb«  only  sncceis  that  they  have  thns  far  met  with  consisU  la 
A  Bnsslao  reprodnctloa  of  the  first  chapter,  <'  Brief  Survey 
of  the  Positive  Philosophy  of  Angoste  Comte,"  which  it 
Inserted  in  a  little  volnme  that  has  just  appeared  in  Mos> 
eow  on  "Angnste  Oomte  and  Positivism,"  in  which  that 
chapter  takes  its  place  along  with  articles  by  Mill  and 
Spencer  on  the  same  subject,  I  have  rtcently  received  a 
copy  of  thli  eorions  work. 

Although  not  strictly  relevant  to  the  case  nnder  oon- 
sideimtloii,  yet,  as  further  illnstratlng  the  unaccountable  bold 
that  the  general  class  of  ideas  that  I  represent  has  taken 
spon  the  Kussian  mind,  the  fact  may  be  properly  mentioned 
here  that  no  less  thsn  foir  separate  translations  into  the 
Knsuan  language  of  the  "  Psychic  Factors  of  Civilization  " 
have  been  made,  all  independently  and  almost  simnltane* 
ously.  Three  of  these  translations  have  been  made  by  en- 
thnsiastic  Ilauian  ladies.  Of  the  fourth,  I  only  knov  l\i«.t 
It  ia  toDOBticed  Ar  *  pablisbing  honae  in  Moscow.    T^!flt) 
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copiaf  of  the  first  of  tbaie  tranikitions  to  appear  have  oomo 
into  m J  hands  sinoe  I  oommenoed  writing  this  YmKrACE,  one 
of  them  from  the  translator  herself,  Lydie  TL  Dayidoff.  It 
is  published  by  Parlenkoff  in  St  Petersburg.  Upon  ezami* 
nation  I  find  that  the  Introduction,  in  which  I  showed  in 
what  manner  it  was  an  outgrowth  of  Dtkamio  Sooioloot,  ia 
omitted,  as  well  as  nearly  all  of  the  copious  extracts  from 
tills  work  that  I  placed  at  the  heads  of  the  several  chaptera. 

It  was  in  that  work  that  I  expressed  the  view  which  I 
have  always  entertained  relative  to  the  oondition  of  things 
in  Russia : 

^^It  is  common  to  regard  the  present  Government  of 
Bussia  as  greatly  out  of  harmony  with  tlie  people  of  that 
empire,  but  this  is  probably  a  mistake.  It  arises  from  two 
causes :  First,  those  living  under  a  more  liberal  government 
are  apt  to  judge  other  societies  by  their  own.  They  forget 
that  the  very  reason  why  their  government  is  so  much  more 
liberal  is  because  their  society  is  so  much  more  intelligent, 
and  that  it  is  society  which  determines  the  character  of  gov* 
emment  The  second  mistake  in  this  case  is  that  the  people 
of  Bussia  are  so  heterogeneous  in  this  respect.  There  exists 
there  a  large  intelligent  class  for  whom  the  Government  is 
undoubtedly  ill-adapted,  and  who  necessarily  chafe  under  it. 
But  this  class  is  numerically  small,  and  the  Government  does 
not  well  represent  it  It  represents  rather  the  great  mass 
for  whom  a  better  government  would  not  be  adapted.  Gvv* 
emment  must  always  adapt  itself  to  its  worst  class,  and  even 
a  small  class  of  unintelligent  citizens  lowers  its  standard 
out  of  proportion  to  the  importance  of  that  class.  This 
makea  &e  i/itellijrent  class  appear  to  be  the  dangerous  and 
tarbaloDt  oDc^  and  leads  some  to  regard  \ik\/^\!&^ik»^  %a 
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&  cone  rmdier  tlum  a  blessing.  The  greatest  of  bH  lleside^ 
ata  ID  •ociet;  is  a  degree  of  UDifonnit;  of  intolligeuoe,  or 
intelleotnal  and  moral  homogeneity."  * 

In  glrlng  thus  foUjr  the  history  of  one  book  in  one  coun* 
try,  which  may  repay  perusal  for  its  own  sake,  I  have  hoped 
to  impress  the  American  reader  with  a  just  estimate  of  tbo 
Talae  of  personal  liberty  and  freedom  of  the  press.  Unless 
this  is  occasionally  thus  forcibly  brought  home  to  the  mind, 
we  an  apt  to  forget  it,  just  as  we  give  no  thought  to  the 
blessings  of  free  air,  water,  and  sunshine.  Aside  from  all 
optimism,  and  witboat  claiming  that  the  Western  world  has 
reached  the  limit  of  all  powible  progress,  and  that  there  ro- 
.  mains  nothing  to  reform,  it  is  wholesome  to  be  reminded 
from  time  to  time  of  the  real  progress  that  haa  been  made, 
and  to  remember  that  Buasia,  as  history  showa,  ia  simply  » 
few  centuries  behind  the  rest  of  the  clTilized  world,  and  that 
aH  the  other  European  countries,  and  America  to  some  ex- 
tent, have  passed  through  the  phase  that  she  represents  to- 
day. The  same  rejection  also  supplies  the  hope,  indeed 
indicates  the  certainty,  that  the  light  will  ultimately  pene- 
trate that  great  empire,  and  in  my  humble  judgment  there  is 
no  pec'ple  on  the  globe  more  capable  of  making  a  proper 
Tise  of  it 

L.  F.  W. 

WiMnoTM,  JVmmW  M,  JS$«. 
*''Tb*F«pU«rxtano((afUltUloai,''8MtMi,  18>3,  pp.  lOO-Ml. 
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A  OBOWDTG  86086  of  Hht  6886iitial  fterflify  of  all  that 
haa  thua  far  been  done  in  the  domain  of  aoeial  adenoa 
haa  farniahed  the  chief  inoentive  to  the  preparation  of 
thia  work. 

Wliile  thla  aterility  ia  oertainlj  very  manifeat  in  the 
anperficial  and  nnorganiied  Utbora  of  thoae  who  espedallj 
claim  that  field  aa  their  own,  atill  it  is  not  wholly  or 
chiefly  such  that  are  open  to  thia  impeachment|  bat  alao 
and  equally  the  quite  opposite  classi  who  indeed  employ 
acientifio  methoda  in  obtaining  the  true  data  of  aodal  aci- 
ence,  but  who  not  only  fail  to  apply  the  data  when  ob* 
tainedy  but  persist  in  teaching  that  no  application  of  them 
can  be  made.  Not  that  the  results  attained  by  either  of 
these  classes  are  without  value;  they  have  a  great  and 
permanent  value,  but  it  ia  thu8  far  potential  only,  and 
can  not  be  converted  into  actual  value  until  truer  views 
shall  prevail  respecting  the  nature  of  social  phenomena 
and  social  forces. 

Just   aa   Comte  could  complain  that   the   philosophy 

of  Hobbes,  Locke,  and  Voltaire  was  negative,  ao  it  may 

now  be  maintained  that  the  school  of  Mill,  Spencer,  and 

yjalce  is  also  negative.    From  the  purely  statical  stage  of 

^yje  former  the  latter  baa  only  advanced  to  VXie  '^ws&^A^ 
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dTTiaiiiio  ctage,  vhich  roeognizes  only  tbe  cLangoB  wrought 
b;  X&ture,  unaided  \>j  Art ;  but,  before  the  science  of 
society  out  bo  traly  fonnded,  another  advance  miiBt  be 
nude,  and  the  actively  dynamic  stage  reached,  in  which 
•oeial  phenomena  shall  be  contemplated  aa  capable  of  In- 
telligent control  by  society  itself  in  its  own  interest 

The  indictment  of  sterility  has  lain  against  all  the 
great  systems  of  thought.  Theo-teleology  is  sterile,  be- 
cause, however  \-iewed,  it  paralyces  effort  (vol.  ii,  pp.  38, 
301);  metaphysical  ontology  is  sterile  because  it  ignores 
the  mediation  of  material  things  and  builds  on  pure  ideas ; 
and  now  even  the  philosophy  of  evolution  thos  far  proves 
sterile  also,  because,  while  justly  claiming  a  social  science, 
it  ^Is  short  of  admitting  its  complete  homology  with  other 
•ciences,  and,  while  demonstrating  the  nnifonnity  of  social 
u  of  physical  phenomena,  it  denies  to  tlie  former  that 
Ruceptibility  to  artificial  modiBcation  which,  applied  to 
the  latter,  constitates  the  only  practical  value  that  science 
has  for  man. 

Ferhaps  it  is  more  correct  to  say  that  the  new  school 
fail  to  comprehend  the  true  nature  of  art  as  applicable 
to  all  departments  of  science.  Perceiving  that  natural 
processes  are  genetic,  they  erroneoasly  conclude  that  Kat- 
nre's  ways  shonld  be  man's  ways.  They  thus  confound 
the  essential  idea  of  fine  art  with  that  of  useful  art,  tho 
imitation  of  Natnre  with  the  control  of  Nature.  They 
teach  the  natural  as  the  proper  hnmnn  method,  whereas 
the  latter  is  necessarily  an  artificial  method. 

Sociology  is  reproached,  even  by  those  who  admit  its 
legitimacy,  with  being  impracticable  and  fruitless.  The 
prevailing   methods   of    treating  it,    jacIudiDg   tlioee   era- 
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ployed  by  its  highest  livfaig  advoeatesy  to  a  great  ertent 
justify  this  charge.  There  are  dead  adenoes  as  well  as 
dead  langoages.  The  real  objeet  of  science  is  to  benefit 
man.  A  science  which  fails  to  do  this,  however  agreeable  ^ 
its  study,  is  lifeless.  Sociology,  which  of  all  sciences  . 
should  benefit  man  most,  is  in  danger  of  falling  into  the 
class  of  polite  -  amusements,  or  dead  sciences.  It  is  the 
object  of  this  work  to  point  out  a  method  by  which  the 
breath  of  life  may  be  breathed  into  its  nostrils. 

It  has  been  found  su£BcientIy  difficult  in  any  age  to 
contribute  any  thing  new  to  the  thought  of  iAie  world. 
In  the  present  age,  with  its  accumulations  of  learning  and 
its  intense  intellectual  activity,  such  an  attempt  would,  in- 
deed, be  presumptuous.  Henceforth  it  can  be  only  in  the 
direction  of  improved  methods,  and  new  forms  of  pre* 
eenting  old  truths,  that  novelty  and  successful  innovation, 
in  any  but  the  domain  of  original  scientific  research,  are 
to  be  expected.  The  only  positive  claim  here  made  is  of 
this  nature — ^that  while  the  world's  present  stock  of  known 
truth,  the  generous  tribute  of  many  great  minds,  has  been 
freely  but  appreciatively  employed,  it  has  been  woven 
into  a  unique  fabric,  and  one  by  which,  to  continue  the 
figure,  society  may  be  completely  rehabilitated. 

If,  in  the  detailed  unfolding  of  this  system,  any  com- 
prehensive principles  have  been  announced,  to  which  at- 
tention has  not  heretofore  been  specially  directed,  the 
chief  of  these  will,  perhaps,  be  recognized  in^- 

1.  The  law  of  Aggregation,  as  distinguished  from  that 
of  Evolution  proper. 
-2  Tbe  theory  of  the  Sodal  Eorces,  asid.  iJbft  irmAir 
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mental  sntithesiB  whleb  tlie;  impl;  between  Feeljng  &n& 
Ftmction. 

3.  The  contnat  between  thete  true  Social  Forces  and 
the  goidmg  inflaence  of  the  Intellect,  embodying  the 
Application  of  the  Indirect  Method  of  Conution  and  tbe 
eeeeatial  natnie  of  loveDtion,  of  Art,  and  of  DjmaTnic 
Action. 

4.  The  snperiorit;  of  Artificial,  or  Teleological,  Proo- 
eeeee  over  Nattiral,'or  Genetic,  Proceaoea;  and,  finally^ — 

5.  The  recognition  and  demonstration  of  the  paramount 
neceedtj-  for  tbe  eqoal  and  oniversal  Distribntion  of  the 
extant  Knowledge  of  the  world,  which  last  is  tbe  crown 
of  tbe  ejBtem  itself. 

While  there  certainly  have  been  adnmbrations  of  many 
of  these  tmtbs,  it  ia  believed  that  thus  far  no  one  of  them 
baa  been  syBtematicallj  formulated  or  distinctly  recognized. 

Tt  ta  acknowledged  that  many  of  tbe  Important  gen- 
enlizations  made  in  this  work  are  left  nnsnpported  by 
much  necessary  Ulustnition  which  was  at  band  for  the 
purpose.  Such  omiesloa  has,  of  course,  been  intentional, 
in  consequence  of  the  amount  of  space  w]iioh  these  ex- 
amples would  oocnpy.  Indeed,  tbe  most  difficult  part  of 
tbe  task  bas  been  that  of  compressing  so  large  a  subject 
into  reasonable  limits.  For  it  has  been  truly  said  that  it 
is  easier  to  write  a  volume  than  an  essay ;  but  here  the 
entire  treatise  practically  assumes  the  chamctLT  of  an  essay, 
involving  the  increased  labor  of  condcnsntion.  Knnt  not 
too  modestly  excuses  this  lack  of  popular  illuotnition,  in 
his  "  Kritik  der  reincn  Vcmunft,"  by  quoting  the  remark 
of  t}ie  Abb6  Terrasson,  that,  "  if  the  size  of  a  book  is  lo 
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be  meafinred,  not  by  the  number  of  leaTOSi  bat  1^  the 
time  required  to  nndentand  it,  it  eonld  be  said  of  many 
%  treatise  that  it  would  be  mneh  shorter  if  it  were  not 
80  ahorL"  Tet,  after  all,  the  work  to  many  will,  I  fear* 
aeem  large.  To  such  it  can  only  be  answered  that  the 
theme  is  also  large,  and  its  size  may  perhaps  find  a  par> 
tial  justification  in  the  words  of  IL  littrfi,  applied  to  a 
mnch^laiger  as  well  as  greater  work — the  '^ Philosophie 
Positive  ^ : 

^  n  n'est  point  de  grande  doctrine  sans  grand  livxe.'* 

L  F.  W. 

WASBoroTOV,  Januarf  J0^  1S8S, 
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the  ■clfnoM  fVi  onllnirton  of  kBO«ni  f acti— TIm  two  priadpol  liiemtlfoo 
to  iBtoUectiul  laboi^-Poiitloa  of  lodoloor  i&  tbt  Utrud^  of  tbt  mUboio 
—The  QtiUtariAB  object  of  MleBM  aM  philoiophy— fnflueiw  of  pott  monl 
and  leligiotu  ■jstemo— Tho  world  controlled  by  feeling  nnd  itot  1^  InteUeci 
—Ideal  sjatem  of  aodal  refofm  Epitooilaed  itatement  of  the  prindplco 
of  dToamic  Mdoloflr— Natural  and  artificial  progrcM  contraated— ZeitMi 
fwrt  doctrinea—Theory  of  rlghta^LegUlatlon  analogoua  to  InTentlon— 
niuaiona  and  paradoioa  of  nature— The  uae  of  udenoe— Actlre  and  paaaiTO 
aodal  progreia — Encroachments  of  goremment  upon  prlTate  enterprise— 
Antithetical  tjpcs  of  mind  and  views  of  nature— Supremacy  of  the  feelingn 
— Organization  of  feeling— Effect  of  accumulated  knowledge  as  dlstln* 
gulshed  from  intellectual  capadtj— Ctrllization  essentially  artlfldal  and  an 
ImproTcment  upon  nature— Superiority  of  teleological  orer  genetic  methodo 
— Ways  in  which  social  progresa  tends  to  defeat  Itself » Aim  of  dynamio 
aociology. 

The  Bcience  of  Sociology,  in  so  far  as  it  can  be  said  to 
have  had  a  definite  origin,  was  founded  bj  Angoste  Comte, 
who  first  made  use  of  the  term  in  his  '*  Conrs  de  Philoso- 
phie  Positive,"  vol*  iv,  p.  185,  third  edition,  written  in  1838. 
The  conceptions  on  which  it  rests,  however,  are  much  older, 
and  Comte  himself  ascribes  their  first  distinct  enunciation  to 
Montesquieu  and  Co*idorcet. 

The  essential  element  in  the  idea  of  a  social  science  is,  of 

course,  the  recognition  of  the  regularity  and  uniformity  of 

social  phenomena.    Statistics  had  proved  this  with  respect 

to  /certain  classes  of  these  phenomena,  and  there  had  been 

nuiajr  before  Ck>mte  who  had  not  ahnmlL  ixom  declaring 


a  cLAsemcATioiT  of  the  somKoss. 

that  the  appue&t  irr^^arity  and  arbitnry  nature  of  htunan 
aetioiu  ind  soda]  movemeats  were  due  to  the  greater  com- 
plexitT  of  tliia  claae  of  facts,  and  the  consequent  inabiti^  of 
man  to  reduce  them  to  general  laws. 

But  Comte  undertook  another  and  equally  important 
task.  He  sought  to  tix  the  position  of  aociology  among  the 
■dences,  of  which  he  drew  up  a  natural  Beries  or  "hiu- 
larchy."  Tliia  wae,  in  fact,  an  attempt  in  the  most  general 
wav  tu  clarify  the  Bciencee.  In  this  ho  piovcd  liliuseU  a 
true  philosopher. 

The  clafi^itliAtion  of  the  eciences  is  and  should  properly 
be  made  the  \jasi»  of  every  c-ompreliensive  scheme  of  i>liiloa- 
(iphy,  Ever^'thing  that  can  bo  known  belongs  to  science. 
Ererytbiog  capable  of  forming  a  distinct  Intellectual  con- 
ception in  reducible  to  a  pliice  under  some  onu  of  tlio  scicn- 
titic  categories.  Indeed,  ecienco  itself,  in  so  far  as  it  is  dts- 
tingoiebable  from  knowledge  in  a  general  sense,  coiiBista  in 
a  co-ordination  and  subordination  of  tlio  different  kinds  of 
knowledge;  in  a  word,  the  essential  of  all  science  is  the 
classification  of  knowledge.  The  classificatiun  of  the  sci- 
ences, therefore,  Is  itself  strictly  a  science,  and  consists  in  a 
prolongation  of  the  scientific  process,  whereby  it  is  extended 
into  higher  fields  and  made  to  embrace  its  own  grand  divis- 
ions,  objectively  regarded  as  material  for  science.  Mere 
classification,  *  or  "  syatematization,"  *  is,  therefore,  a  leas 
trivial  operation  than  some  persons  have  intimated.  It  is 
tbe  essential  process  of  organization,  and  has  for  its  real 
object  to  arrive  at  the  true  order  which  exists  in  the  uni- 
verse. But  order  Implies  a  relation  of  parts,  not  an  Ideal 
but  a  real  relation,  Tlie  only  real  or  physical  relation  which 
can  mbeist  Is  the  relation  of  dependence,  or  subordination, 
by  which  every  thing  is  actually  connected  witli  every  thing 
else,  both  in  space  and  time,  by  an  unbroken  scries  of  links. 
Belation  of  coexistence  is  an  ideal  relation  which  can  only 
be  realized  by  following  both  objects  buck  through  tU^Vl 
•J.  aim  "Aogott  Comu  aod  Foiltlrltm,"  PUladelpMa,  IWft,  \..  "1. 
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chain  of  real  relations  to  their  common  antecedent  Thia 
ideal  relation  of  co-exiftence,  or  independent  existencei  is 
the  domain  of  fact,  and  constitutes  the  field  over  which  the 
specialists,  the  mere  fact-gathererS|  delight  to  roam,  and  in 
which  they  perform  their  vast  and  invaluable  labors.  But^ 
on  the  oUier  hand,  the  relation  of  sequence,  of  dependent 
existence,  is  the  domain  of  law,  of  order,  and  the  fertile 
field  in  which  the  great  qrstemijsers,  theoilxers,  and  organ* 
izcrs  of  the  world  find  congenial  employment  It  is  the 
former  class  with  whom  the  term  science  is,  at  the  present 
day,  most  commonly  connected,  that  of  philosophy  being 
generally  reserved  for  the  labors  of  the  latter  dass. 

Without  discussing  the  relative  merits  of  either  of  these 
terms,  or  of  the  classes  of  labor  to  which  they  are  applied^ 
the  incorrectness,  not  to  say  injustice,  of  withholding  the 
title  of  science  from  the  efforts  of  those  whose  minds  are 
ever  seeking  after  tho  order  of  the  world  rather  than  ite 
disconnected  materials,  is  too  apparent  to  need  be  more  than 
pointed  out.*  It  is  clear  that  the  possession  of  materials  of 
science  is  only  of  practical  value  to  mankind  in  proportion 
as  tliey  are  co-ordinated  and  organized,  and  it  has  been 
justly  remarked  tlmt  such  an  accumulation  in  excess  of  one^e 
powers  to  systemize,  may  constitute  an  impediment  to  prog> 
rcss  from  the  very  confusion  which  it  engenders. 

All  classification  is  a  striving  after  unity.  To  classify 
it  is  necessary  to  generalize.  The  only  exception  possible 
would  be  where  all  the  terms  are  co-ordinate,  a  condition 

*  It  Is  an  unfortunate  dreumatanoe  that  the  ipeeulatlng  and  phllotophliiag 
have,  to  a  great  eitent,  been  done  by  penont  who  have  not  been  obterrera  of 
facts,  while  those  who  have  extenslTelj  obserred  have  either  not  found  time  to 
theorlic,  or  have  shrunic  timidly  from  the  task  of  drawing  conclusions.  Aleiaa* 
def  Ton  Uumboldt,  while  lie  complained  of  this  tendency,  was  himself  an  eiam* 
pie  of  it.  The  question  now  is,  not  whether  men  shall  cease  to  phllosophiat^ 
for  this,  as  Sir  William  Uamilton  sajrt,  can  not  be  prcTonted,  but  whether  phi* 
losophy  and  speculation  shall  be  forbidden  to  those  who  have  premisei,  and^ 
€oo3cquent\j,  monopolized  by  those  who  have  none.  Shall  science  and  phlloa- 
'  <iPA^  thought  mad  iblngs,  be  united  or  divorced  t 


<  OLASSIFIOATION  OF  TBE  80IENOE8. 

vliidi  ifl  never  found  in  natnre.  Generalization  risea  from 
tbe  indlridoal  and  apecial  to  the  general  and  uniTereal.  With- 
in certAin  limitations  the  univeraal  is  frequently  reached,  and, 
in  such  cowa,  unity  is  attained.  But  such  unity  is  only  rela- 
tive. However  many  aoch  unities  tliere  may  bo,  and  how- 
ever apparently  independent  and  co-ordinate  they  may  bo, 
they  ire  all  subordinate  to  some  higher  unity,  and  so  on  until 
we  arrive  at  the  ultimate  unit  wbicli  ooinprehends,  or  rotlier 
oonstitutes,  the  universe  itself,  and  whose  limit  is  infinity. 
This  must,  therefore,  ever  remain  incomprelicnNihle  to  the 
finite.  Every  approach  toward  it,  however,  furnishes  a  high 
satisfaction  to  the  human  mind,  and  can  not  fail  to  place  Uie 
nee  not  only  upon  a  higher  inteUectual  but  upon  a  higher 
material  jilane,  As  a  snfflclent  illustration  of  this  we  need 
only  point  to  the  great  barologieal  law  of  Newton,  which, 
tboogh  by  no  means  an  ultimate  unit,  has  raised  both  the 
intellectual  and  tbe  material  world  to  a  new  and  higher  stage 
of  existence  and  activity. 

The  efforts  of  modem  pbilosopbera  to  clsssify  the  sclenoea 
have,  on  this  principle,  exerted  a  wholesome  influence  npon 
human  speculation.  They  have  done  more.  They  have 
jtdded  a  new  impetus  and  given  a  certain  tone  to  science 
itself.  The  pursuit  of  Icnowledge,  in  whatever  manner,  is 
necessarily  laborious.  No  labor  can  be  performed  without  a 
atiniulus  or  incentive.  The  first  principle  of  political  econ- 
omy is  that  every  one  must  be  expected  to  seek  the  greatest 
gain.  Bat  gains  are  of  varioui  kinds.  The  mind  has  its 
needs  and  its  satisfactions  as  well  as  the  body.  Intellectual 
labor  osually  receives  its  remuneration  tn  kind,  Where  no 
immediate  material  benefit  is  to  follow,  the  mind  can  not  be 
depended  upon  to  labor  except  for  a  confidently  expected 
reward  in  intellectual  satisfaction.  It  is  this  anticipated 
intellectual  remuneration  tliat  has  formed  the  incentive  to 
the  greatest  mental  achievements.  It  ia  to  this  that  we 
owe  onr  grandest  discoveries.  To  one  cIobs  of  minds,  it 
must  be  admitted^  a  secminglj  adequate  satisfaction  \6  IttW. 


AOOmCULATIOlf  OF  FAOT&  & 

in  the  mere  aoqniivimeiit  of  independent  items  of  knowledge* 
It  wonld  probably  be  more  ooneot  to  laj  iluit  the  natural 
sadifaotion  which  the  mind  nonnallj.  derives  from  the  a^ 
quisition  of  knowledge  is  snfflolent  in  some  penons  to  render 
it  more  or  less  independent  of  the  qnality  of  that  knowledge. 
This  sentiment  exists  in  all  just  as  the  sense  of  causal^  exists 
in  ally  only  in  somei  under  certain  conditions  of  education  or 
of  inherited  experioncci  the  passion  for  acquisition  predomi* 
nates  and,  as  it  were,  eclipses  the  satisfaction  derived  from 
the  contemplation  of  causal  relationi  so  that  the  former  alone 
may  become  a  sufficient  stimulus  for  a.  life  of  arduous  labor. 
The  case  is  aualogous  if  not  parallel  to  the  trite  one  in  which, 
the  passion  for  tlie  acquisition  of  wealth  becomes  an  incene 
tive  in  itself  to  the  complete  oblivion  of  the  real  purpose  or 
utility  of  the  wealth  amassed.  Fori  on  the  one  hand,  the 
materials  of  science,  like  those  of  wealth  thus  acquired,  maj 
or  may  not  be  somewhat  useful  to  the  individual  accumu* 
lating  thomi  but  are  pretty  sure  to  be  ultimately  useful  to 
others ;  so,  on  the  other  hand,  the  real  value  of  the  former 
consists  in  their  employment,  by  those  competent  to  do  so» 
for  the  discovery  of  the  laws  of  nature  by  a  study  of  their 
natural  relationships ;  a  use  as  unlike  that  to  which  their 
collector  applies  them  as  tlie  economic  distribution  and  cir- 
culation  of  money  is  unlike  its  systematic  hoarding  in  the 
vaults  of  the  miser.  But  this  doss  of  scientists  who  derive 
an  adequate  remuneration  for  their  sustained  labors  in  the 
pleasure  which  each  new  object  affords,  independently  of  its 
relations  to  other  objects,  and  of  its  place  in  the  great  hie- 
rarchy of  nature — ^this  class,  though  large  and  useful,  can  be 
progressive  only  in  an  indirect  manner,  and  only  as  the 
9tatistician»  of  that  other  class,  in  whom  the  supreme  grati- 
fication consists  in  tracing  the  relations  of  dependency  among 
the  objects  of  nature  and  assigning  each  to  its  appropriate 
group  in  a  universal  system. 

2 he  primary  task  of  this  latter  class  was  the  establishment 
of  Bcienoe  itself,  for  which  the  other  claaa  novv  TeicAv?^i^\!cA 


fi  CO-ORDINATION  OF  FACTS. 

chief  cndtt  Science,  as  before  remarked,  is  the  coordina- 
tion, or,  nther,  the  sj'Btemization  of  koowludge.  It  is  this 
ctoaal  t^rpe  of  mind  whicit,  not  satisfied  witli  a  heterogcDeoua 
raaiB  of  known  facts  and  phenomena,  each  appealing  inde- 
pendentlj-  and  for  itself  to  the  intellect,  has  proceeded  to 
organize  this  mass  and  determine  the  relations  of  its  indi- 
vidiuil  facta  and  phenomena  to  one  another,  thus  endeavoring 
to  reduce  all  knowledge  to  a  homogeneous  system.  This 
ideal  homogeneous  sj^stein  a  science.  In  the  attempt  to 
reach  it  many  distinct  steps  have  been  taken,  many  compre- 
hensive groups  have  been  clearly  established.  Each  of  these 
{7x>upfl  18  denominated  a  science.  In  the  present  infancy  of 
the  co-ordinating  process  it  is  not  surprising  that  these  so- 
called  sciences  should  have  themselves  the  form  of  units,  of 
independent  gronpa  of  knowledge.  60  little  is  known  of 
,  the  more  remote  and  involved  relations  of  phenomena,  that 
when  a  phenomenon  has  been  correctly  referred  to  a  given 
gronp  it  it  not  suspected  tliat  it  possesses  other  tiian  those 
most  obvious  relations  which  induced  such  a  reference,  So 
distinct  appear  the  sums  of  these  related  phenomena,  these 
groups  called  sciences,  that  it  is  not  perceived  that  they  have 
further  Tclationships,  indirectly  with  one  another,  but  di- 
rectly with  a  higher  order  of  phenomena  to  which  they  have 
a  common  rehition  of  dependence.  Thus,  after  the  great 
step  which  has  resulted  in  a  multitude  of  independent  sci- 
ences, out  of  a  multitude  of  independent  facts,  the  world  is 
now  preparing,  under  the  leadership  of  the  causul  tyjw  of 
mind,  to  take  another  great  step  and  bring  this  heterogcneons 
multitude  of  apparently  independent  sciences  into  one  homo- 
geneous system  of  universal  science.  As  no  one  will  deny 
that  the  establishment  of  the  present  so-called  sciences  was 
a  great  advance  upon  the  conception  of  an  infinite  multi- 
tude of  independent  facts,  so  we  have  a  right  to  expect 
that  the  universal  science  or  true  cosmology  wiU  consUtvite 
an  eqaaDv  great  advance  upon  the  present  heterogeTv«o\a 
juj^  ofscieno!. 


VALUE  OF  HTPOTHESEflL  7 

Now,  the  means  by  which  each  of  the  preaent  established 
sciences  has  been  reached  is  the  hypathmi.  It  is  to  the 
theorizers,  to  those  who»  not  knowing  the  relations  of  things^ 
iuppoH  them  and  proceed  upon  their  suppositions,  and,  if 
false,  reject  them  and  try  other  suppositions,  until  they 
arrive  at  the  true  laws  of  phenomena,  that  the  world  ia 
almost  exclusively  indebted  for  what  it  now  possesses  of 
orfi^nized  science.  It  is  the  so-called  philosophers  who  after 
all  lead  the  scientific  as  they  have  always  led  the  intellectual 
and  literary  world.  It  may  not  be  too  much  to  say  that 
science  will  one  day  admit  that  it  owes  more  to  Immanuel 
Kant  for  publishing  his  ^Theorie  des  Himmels'*  than  to 
Alexander  von  Humboldt  for  publishing  his  ^  Cosmos '^V 
the  one  a  brief  but  profound  theory  of  the  Cosmos,  the 
other  an  extended  enumeration  of  its  then  known  phe- 
nomena. 

There  are  two  principal  directions  in  which  this  work  of 
unifying  science  is  advancing :  the  one  is  the  discovery  of 
comprehensive  laws  under  which  great  groups  of  distantly 
related  phenomena  can  be  systematically  placed ;  the  other 
is  the  establishment  of  a  hierarchy  *  of  the  sciences.  These 
two  paths  of  progress  are  somewhat  distinct,  though  ulti- 
mately dependent  In  any  given  state  of  discovery  and  of 
knowledge,  the  work  of  organisation  can  be  carried  on  inde- 
pendently of  new  discoveries  until  its  materials  are  ex- 
hausted. On  the  other  hand,  the  work  of  discovery  can  be 
carried  on  to  a  great  extent  independently  of  the  organiza- 
tion of  previously  known  facts.  Such  has,  in  fact,  been  the 
true  history  of  science.  The  discoverers  of  great  principles 
have  never  themselves  been  able  to  refer  but  a  small  num- 
ber of  the  facts  properly  belonging  to  them  to  those  prin- 
ciples.    They  have  generally  ^'buildcd  better  than  they 

^  The  use  her«  of  the  word  hierarchy  in  the  Contetii  sense,  from  the  anal-* 
ogjrot  the  CeUtHtd  JJimrarAy^  and  upon  which  eoelesiaatical  rank  !n  the  Romaa 
aad  Aaglicmn  cbutebeB  wu  based,  is  not  for  the  sake  ot  no^«liy,  hut  hecauae  it 
^tfems  to  mupplj  a  paaitlvo  defect  in  the  langoaee. 
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FEELING  THE  MOTIVE  OF  ALL  AOTION.  H 

The  need  of  some  inspiring  progressive  principle  tor 
mankind  to  lay  hold  of,  for  the  satisfacticm  of  that  fonda- 
niental  sentiment  which  aspires  to  a  better  condition,  is  as 
strongly  felt  now  as  it  was  in  the  days  of  Plato  or  of  PaoL 

The  motive  of  all  action  is  feeling.  All  great  move- 
ments in  history  are  preceded  and  accompanied  by  strong 
feelings.  And  it  is  those  persons  whose  feelings  have  been 
most  violent  that  liave  exerted  the  greatest  influence  upon 
the  tone  and  character  of  society.  Purely  intellectual  feel- 
ing is  never  sufficient  directly  to  sway  the  multitude.  The 
historical  example  which  furnishes  the  nearest  approach  to 
this  is  that  of  ancient  Greece.  But  even  of  this  we  have,  in 
the  surviving  literature  of  that  age,  a  very  inadequate  and 
snperfieial  criterion.  The  fact  alone  that  feeling  so  far 
prevailed  over  intellect  as  to  require  the  sacrifice  of  Socrates 
to  its  demands  gives  us  a  faint  glimpse  of  the  other  unre- 
corded exactions  which  it  must  have  made.  Throughout  all 
time  past,  the  mass  of  mankind  has  been  carried  along  by  the 
power  of  sentiment.  It  has  never  been  deeply  moved,  at 
least  directly,  by  that  of  intellect.  Ilence  we  see  that  the 
psychical  agencies  that  have  stirred  up  mankind  have  been 
chiefly  of  a  religious  nature.  Religion  is  the  embodied  and 
organized  state  of  the  emotions.  It  represents  the  combined 
forces  of  human  feeling.  The  immense  success  with  which 
religious  reformers  have  met  has  been  due  to  the  almost 
irresistible  power  c»f  their  emotional  nature,  and  never  to 
their  intellectual  supremacy.  That  this  is  the  normal  state 
of  the  public  mind  I  shall  endeavor  to  establish  in  another 
place  (vol.  ii,  pp.  Ill,  113,  123).  What  I  desire  to  draw 
especial  attention  to  here  is  the  remarkable  fact  that  not 
only  has  the  world  been  thus  far  ruled  by  passion  and  not 
by  intellect,  but  that  the  true  rulers  of  the  world  have  had 
to  be,  in  order  to  win  that  distinction,  not  merely  enthusi* 
asts  and  fanatics,  but,  in  the  majority  of  cases,  insane  per* 


otAert  do  unto  tbee;  ibmt  Is  all  the  Uw,  Um  rest  U  iiiei«  owuMnt.'*— <'*B«1^1» 
Tm/o,  Sbmbb., "  SI  « J 
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Bona,  in  s  cert&io  legitimate  acceptation  of  that  teno.  It 
is  DO  longer  a  question  among  modern  medical  men  that 
the  remarkable  actions  of  those  men  who  hare  laid  claims 
to  divine  inspiration  and  founded  religious  sj'steras  must  be 
referred  not  only  to  a  pathological  bat  to  an  actuall;  do- 
r&Dged  condition  of  their  minda,* 

The  strange  truth  thus  comes  up  for  our  contemplation 
that,  instead  of  having  been  guided  and  impelled  by  intellect 
and  reason  throughout  all  the  years  of  liistory,  we  have  been 
ruled  and  swayed  by  the  magnetic  passions  of  epileptics  and 
monomaniacs. 

Bat  this  startling  fact  only  shows  us  the  more  forcibly 
that  it  is  feeling  and  not  intellect  which  is  required  to  infia- 
encc  human  action.  Indeed,  this  proposition  is  cnpable  not 
only  of  a  logical  and  a  pyschologiciil,  but  of  a  truly  physical, 
demonstration.  Still,  as  it  is  somewhat  obscure,  it  needs 
tbe  aid  of  such  an  illustration  as  the  above  to  bring  it  home 
to  the  mind.  Those  persons  (and  there  are  some  very  en- 
lightened ones)  who  hope  one  day  to  sec  this  state  of  society 
reversed,  and  who  are  looking  forward  to  the  tima  when 
intellect  and  reason  shall  assame  control  of  society,  dethron* 
jng  passion  and  emotion,  are  doomed  to  disappointment,  not 
only  in  their  own  time  but  for  ever.  Intellect  is  not  an  im- 
pelling but  a  directing  force.  Feeling  alone  can  drive  on 
the  social  train,  whether  for  weal  or  woe. 

This  is  one  of  the  great  facts  which  the  sociologist,  laying 
aside  all  personal  bias  and  seeking  only  tlie  real  and  the  true, 
muBt  clearly  realize  and  frankly  acknowledge,  and  which, 
having  realized  and  acknowledged,  he  must  respect  by  shap- 
ing hia  philosophical  system  to  correspond  with  fact.  Ho- 
nonncing  the  hope  of  an  intellectual  rule,  admitting  the 

*  Du  Boit-KcjiDond'*  kddreu  before  Iba  ScICDtifio  LcMurt*  AsiocltiiloD  of 
Colore.  tniuUted  into  "The  Populir  Sdenee  Unnthlf,"  toL  ilii,  p.  3BB. 
Bear;  Ukudtlej,  to  "Fortaightlr  Review"  for  September,  1878,  p.  3B2.  B«a 
i1m  Dr.  Huwilen'i  paper  before  the  Edinburgh  Uedico-Psjcholof^c&t  k««<K\K- 
tloa,  IST3,  "On  tbt  Menitl  Cooditioa  at  Epileptic*  Id  Roklloit  to  %e\\i^\on> 
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right  of  feeling,  or,  if  he  please,  of  pasridn,  to  control  the 
world,  it  hocomes  hit  dnty  to  addren  himself  to  the  only 
task  remaining,  and  to  inquire  candidly  how,  taking  facts  as 
they  are,  the  existing  condition  of  society  is  to  be  amelio- 
rated. 

All  reform  which  it  is  hoped  to  bring  about  by  aiga* 
ment,  persuasion,  or  any  of  the  means  available  to  the  phi- 
losopher, must  hold  forth  moral  rather  than  intellectual 
inducements.  To  succeed,  it  must  follow  in  the  path  of  all 
previous  efforts  of  the  kind,  of  the  religious  systems  and  the 
moral  schemes  of  Menu,  Zoroaster,  Confucius,  Jesus,  and 
Mohammed.  But  like  these  great  and  successful  systems  it 
must  be  in  accord  with  the  state  of  society  upon  which  it  is 
expected  to  exert  an  influence.  Any  one  of  those  systems, 
if  attempted  to  be  put  into  effect  in  Europe  or  America  to- 
day, would  fail  at  its  inception.  Every  such  scheme  musf 
bear  upon  it  the  stamp  of  reasonableness  proportioned  tv 
the  reasoning  capacities  of  the  people.  Thus  far  does  intel- 
lect come  in  as  an  element  of  reform.  Until  credence  can 
be  secured,  the  necessary  degree  of  sentiment  can  not  be 
aroused.  But  the  same  was  necessary  for  the  systems  enu- 
merated. The  condition  of  society  is  at  all  times  so  bad, 
the  degree  of  suffering  every-where  witnessed  is  so  great, 
and  the  amount  of  sympathy  thereby  excited  and'  con^ 
stantly  experienced  in  society  is  so  intense,  that  there  has 
never  been  an  age  when  there  did  not  exist  a  deep-seated 
demand  for  some  improvement  of  the  existing  state  of 
things.  The  great  moral  systems  of  the  remote  past  which 
have  sought  to  accomplish  this,  owing  no  doubt  to  their 
failure  to  do  so,  were  gradually  transformed  in  more  mod- 
em times  into  religious  sy8ten«i  which  made  no  promises 
for  this  life,  which  they  perceived  could  not  be  fulfilled, 
but  only  held  out  the  highest  hopes  for  another  life,  by 
which  the  failure  of  fulfillment  could  never  be  proved. 
Both  classes  of  systems  succeeded  because  they  were  adapted 
each  to  the  degree  oi  credulity  of  the  people  to  whom  they 
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were  addressed.  Ae  the  failure  of  ttie  firet  began  to  be  felt, 
the  second  were  bronglit  forward.  Now  tliat  in  our  age 
the  fulfillment  of  tbe  promises  held  out  by  the  latter  ia 
coming  more  and  more  in  qoeetion,  there  has  been  a  rapid 
And  increaeing  amount  of  dissatisfaction,  until  the  present 
prevailing  Bystema  now  fail  to  respond  to  the  etill  undiroin- 
isbed  demand  for  better  things.  But  the  faiiure  of  all 
prerioos  sjatcms,  both  moral  and  religious,  to  fulfill  their 
promises,  makes  some  despair  that  any  will  ever  be  offered 
which  shall  succeed.  Others  think  differently,  and  still  hope 
that  some  fundamental  movement  may  yet  be  set  on  foot 
which  afaall  lead  to  the  real  improvement  of  society.  The 
demand  is  for — 1,  an  increase  of  enjoyment;  and,  2,  a 
diminution  of  Buffering.  It  is,  moreover,  of  a  twofold 
character — subjective  and  objective.  The  motive  principle 
of  tbe  former  is  egoism ;  that  of  the  latter,  altruism. 

Egoism  is  the  feeling  which  demands  fur  self  an  increase 
of  enjoyment  and  diminution  of  discomfort.  Altruism  is 
that  which  demands  these  results  for  others.  Of  course  it 
an,  and  at  the  proper  time  will,  be  shown  (vol.  ii,  pp.  140, 
S68)  that,  in  the  last  analysis,  egoism  and  altmism  are  one, 
that  altruism  is  only  an  indirect  or  mediate  form  of  egoism 
in  whichthemotiveisaym/'ffMy.i.  e.,  a  kind  of  feeling  which 
.results  from  the  contemplation  of  suffering  in  others,  and 
which  is  strong  in  proportion  as  tbe  organization  is  dolicate 
and  refined.  For  this  reason,  and  not  because  it  is  of  a  dis- 
tinct nature,  is  altruism  a  far  higher  and  nobler,  though  thus 
far  a  much  less  powerful,  sentiment  than  egoism, 

Tbe  great  moral  and  religious  systems  roferrud  to  present 
OS  with  a  somewhat  remarkable  parado.x,  Tlicy  have  been 
grand  SLi^-ceeses  in  so  fur  as  exerting  an  o.xtniunlinury  influ- 
ence and  absolute  conlrol  over  the  wills  and  nets  of  men  is 
concerned,  Tlicy  have  been  signal  and  complete  fiiilnres  in 
•0  far  as  the  amelioration  of  the  condition  of  sucit'tv  is  con- 
cerned. "NVTiile  it  id  impossible  to  discern  what  would  have 
existed  in  the  world  if  thc_y  liad  not,  it  is  poss'iWe,  ou  \\\b 
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other  liandi  to  trace  to  their  direet  Inflnenoe  an  enormona 
amount  of  niiqnestionable  evil,  and  that  mixed  with  but  a 
small  quantity  of  demonstrable  good.*  The  fact  that  everj 
system  imputes  as  much  to  every  other  is  one  very  strong 
proof  of  this  truth. 

When  I  speak  of  the  inflnenoe  of  these  systems  in 
controlling  the  destiny  of  mankind,  I  wish  to  disconnect 
this  idea  wholly  from  that  of  the  true  progress  which  I 
admit  has  taken  place  in  society  (vol.  ii,  pp.  168, 178,  885, 
507).  And  when  I  assert  that  all  the  control  that  can 
ever  be  exerted  over  mankind  mnst^  in  the  future  as  in 
the  past,  emanate  from  the  side  of  feeling  and  not  of  in- 
tellect, and  promise  a  mitigation  of  the  hardships  of  exis^ 
ence,  at  the  same  time  I  unqualifiedly  maintain  Uiat  all  the 
true  progress  which  has  in  fact  taken  place  in  the  world 
lias  come  from  the  side  of  intellect  and  not  of  feeling.  And 
herein  lies  a  second  paradox.  This  finds  its  explanation  in 
the  fact  that  all  the  real  progress  that  has  been  made  in  the 
world  lias  been  the  result  of  accident,  or,  at  least,  of  the 
operation  of  the  uncontrolled  and  unknown  laws  of  nature* 
There  has  been  progress  in  civilisation  Just  as  there  has  been 
progress  in  organic  life,  because  the  highest  and  best  has 
been  selected  and  preserved,  and  the  lowest  and  poorest  has 
perished.  It  is  simply  that  man,  as  a  progressive  animal 
before  the  human  period,  and  before  the  historic  period,  did 
not  cease  to  be  a  progressive  animal  after  rcacliing  these 
periods.  His  progress  has  been  the  progress  of  nature,  a 
secular  and  cosmical  movement,  not  the  progress  of  art,  the 
result  of  foresight  and  intelligent  direction.  In  short,  man 
has  not  yet  ceased  to  be  an  animal,  and  is  still  under  the 
control  of  external  nature  and  not  under  the  control  of  his 
own  mind.  It  is  natural  selection  that  has  created  intellect ; 
it  is  natural  selection  that  has  developed  it  to  its  present 
condition,  and  it  is  intellect  as  a  product  of  natural  selection 
that  haA  guided  man  up  to  his  present  position.    The  prin* 
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dpie  of  aTti6cial  lelectioD  which  he  haa  becD  taught  hy 
nature,  and  hu  applied  to  other  creatures,  more  aa  an  art 
than  aa  a  Bcieuce,  to  bia  immense  advantage,  lie  has  not  yet 
thought  of  applying  to  himself.  Not  until  be  doen  thia  can 
be  claim  an;  true  distinction  from  the  other  animals. 

-Notwithstanding  the  failure  of  alt  systematic  attempts 
thuA  far  made  to  secure  artificially  the  improvement  of  bo- 
detv,  still,  cheerless  as  the  prospect  may  seem,  tlie  only 
hope  of  SQCcess  in  this  direction  is  in  other  systematic  at- 
tempts made  in  the  same  manner,  and  according  to  the 
aame  methoda  aa  those  by  which  these  hsve  been  established 
and  carried  on ;  that  is,  placed  in  the  power  of  the  feelings 
which  alone  are  capable  of  propelling  any  social  operations. 
r-  If  this  is  hopeless,  then  must  the  race  be  left  to  drift  on 
nnder  pnrely  natural  Influences,  and  rcacli  any  st.ige  to 
which  the  conditions  found  on  the  planet  may  be  capable 
of  carrj'ing  it.  Let  no  one,  liowover,  bo  deluded  by  the 
tLought  that  this  cosmical  progress,  even  in  its  own  slow 
way,  can  continue  for  ever.  It  will  hereafter  bo  shown 
(vol.  i,  pp.  704,  706;  ii,  pp.  15,  210,  272)  that  this  swarm- 
ing planet  will  soon  see  the  conditions  of  bumnn  advance- 
ment e:tltBusted,  and  tho  night  of  reaction  and  du^oiieracy 
adhered  in,  never  to  be  again  succeeded  by  the  daylight  of 
progress,  unless  something  swifter  and  more  cert,iin  than 
natural  selection  can  be  brought  to  bear  upon  tho  devel- 
opment of  the  psychic  faculty,  by  which  alone  man  is  distin- 
guifihed  from  the  rest  of  tbo  fnuna  of  tlie  earth  and  enabled 
to  people  all  parts  of  its  surface.  The  resources  of  the  globe 
are  not  inexhaustible  unless  zealously  liusbanded  by  the  de- 
liberative foresight  of  enlightened  intellect. 

But  as  the  non-progrcasive  systems  of  the  past  have,  in 
fact,  differed  immensely  in  all  their  rainor  details,  so  there 
ii  no  limit  to  the  variation  to  which  wo  may  conceive  some 
fntnre  and,  possibly,  progressive  system  subjected. 

There  can  be  no  question  of  the  mere  power  that  resides 
in  such  TaovL-ioenta.     Wbea  we  couaidcr  tho  enonuou&  6^\t\A 
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to  which  they  have,  as  a  matter  of  faot  and  of  history,  oon* 
trolled  the  actions  of  men,  we  can  only  deplore  the  vast 
waste  of  energy  which  their  failnre  to  accomplish  their  end 
shows  them  to  have  made.  .  Under  the  direction  of  religions 
organization  empires  have  been  established ;  warn  of  conquest 
and  of  propagandism  have  been  waged ;  chnrches,  mosqnes, 
ca^thedrals,  and  temples  have  been  erected;  and  the  whole 
surface  of  the  globe  has  been  transformed  at  the  conmumd 
of  organized  priesthoods. 

To  the  candid  and  dispassionate  judgment  these  histor- 
ical facts  combine  with  irresistible  force  to  demonstrate  the 
extraordinary  power  of  vast  moral  and  religions  systems  to 
influence  the  condition  of  society.  But,  if  they  can  influence 
it  thus  to  no  purpose,  or  for  evil,  the  question  can  not  be 
suppressed.  Why  can  they  not  as  well  influence  it  for  good  t 
Is  there  anything  in  the  inherent  nature  of  these  systems 
which  requires  that  they  should  necessarily  be  non-progres- 
sive or  retrogressive  ?  May  they  not  as  well  be  progressive  ? 
The  fact  alone  that  they  do  sometimes  work  for  good  would 
be  suflicicnt  to  decide  this  question,  if,  indeed,  it  could  be 
seriously  raised.  But,  if  it  be  possible  to  convert  all  this 
vast  force  into  progressive  channels,  why  is  it  thus  allowed 
to  run  to  waste,  and  why  is  it  turned  loose  like  a  wild  beast 
to  rend  society  and  neutralize  the  progressive  tendencies  of 
unimpeded  nature?  The  answer  to  this  question  is  to  be 
found  in  the  causes  which  have  produced  these  institutions 
in  the  past.  They  have  been  the  product,  as  before  re- 
marked, of  the  ever-pressing  demand  of  suffering  humanity 
for  a  better  state  of  things ;  they  have  promised  to  supply 
this  demand,  and  mankind  have  lent  their  undivided  ener- 
gies to  their  establishment  and  dissemination,  in  the  firm 
conviction  that  they  were  competent  to  fulfill  their  promises. 
This  unqualified  belief,  this  unswerving  faith  on  the  part  of 
the  mass  of  mankind,  is  the  true  secret  of  their  power.  The 
only  csffcntml  element  of  such  a  system,  therefore,  is  a  firm 
ond  unshakable  conviction  in  the  minds  ol  l\\fi  p^^\  xoafa 
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of  iociety  that  ita  succesa  will  have  tho  effect  of  inoreuing 
liDtniu)  bappineu  and  (liiniiiiablng  evil. 

}fow,  It  flnt  glanoe  It  wonld  seem  tliat  it  would  lie  u 
•uy  to  Kcure  tlila  popultr  faith  in  a  progressive  as  In  ii 
non-progrcMive  or  retrogressive  system.  It  ia,  however,  tho 
nttsfortune  of  man's  mental  constltutiuu,  and  of  the  cuDEti- 
tntion  of  nature  in  which  be  is  placed,  that  the  revente  of 
this  is  true.  Uo  ia  ever  prono  to  suizo  upun  the  iipjHircnt 
and  overlook  the  real,  to  pin  his  faith  to  the  uiipciiiciul  and 
reject  the  fundamental,  to  follow  after  tho  fuiiciful  and  tliu 
imagiouy  and  pass  by  the  actual  and  the  tangible.  Such  ia 
the  feebleness  of  tho  average  intellect,  and  such  the  com-  i 
plexity  of  the  truths  of  nature,  that  it  would  liavo  been  Im-  I 
possible  in  any  past  age,  if  U  bo  not  so  still,  Bufliciently  ti> 
commend  the  latter  to  the  former  to  secure  any  firm  :ind 
abidtDg  coDvictioQ  that  the  reform  demanded  must  come 
through  knowledge.  The  best  example  of  this  that  could 
be  adduced  is  the  very  truth  which  it  would  otlierwise  be 
necessary  to  atate  in  this  place,  which  is  tliis:  The  only 
ituanM  by  which  the  condition  qf  mankind  ever  hat  heen  of 
ever  can  he  improved,  u  tlu  vtilization  of  the  tnateriaU  and 
iheforcit  that  extat  in  nature. 

Iniagine,  now,  the  difficulty  which  would  attend  the  thor-  . 
oogh  and  radical  inoculation  of  this  truth  into  the  universal 
popular  creed  in  lU';}!  a  manner  as  to  induce  anytliing  analo- 
gous to  the  great  emotional  interest  which  past  sybteins  haw 
exhibited  among  men  1  Yet  the  dogmas  which  liavc  under- 
lain theee  systems  have  promised  nothing  which  this  priu- 
ciple  would  not,  if  rigidly  carried  out,  secure. 

The  difficulty  is  still  further  complicated  by  the  neces- 
sity of  adopting  an  entirely  different  method  in  carrying  out 
this  principle  from  that  which  has  been  employed  in  ad^'anc- 
ing  the  doctrines  of  past  moral  and  religious  sygtems.  No 
amount  of  exhorting,  of  proselyting,  of  missionary  work,  of 
WIT,  or  of  persecution,  would  in  tho  least  avail  tor  *.\\»  ^ut- 
jKMA    Mxt  oftbeae  methods  H-ouId  tend  to  reterd^  and  touw 
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to  orosb  out,  tlio  movement  in  its  infancy.  An  entirely  new 
clement  would  have  to  be  added  to  the  emotional  force  in 
order  to  secure  succeii.    Thii  element  ia  the  guidance  of 

,  the  intellect.  Not  that  the  intellect  ia  at  all  a  propelling  \ 
force.  It  is,  and  can  only  be,  a  directive  force  (vol.  i,  pp.  ' 
400,  470,  480,  590  ;  ii,  100).  But  it  is  this  directive  force 
that  woutd  bo  absolutely  required  to  secure  the  successful 
spread  of  this  new  gospel  of  progress.  The  intellectual 
directive  force  must  further  be  exactly  proportional  to  the^ 
emotional  impulsive  force ;  at  least,  it  must  never  fall  be- 
low it.  In  the  other  movements  referred  to,  there  has  been 
no  proportion  between  these  two  forces.  True,  the  priest- 
hood lias  generally  exercised  an  intellectual  control  over  the 
masses,  but  their  directive  efforts  have  too  often  been  toward 
securing  personal  power,  honors,  and  emoluments  out  of  the 
seething  passions  of  their  credulous  adherents.  Instead  of 
restraining  these  passions,  it  has  generally  been  their  policy 
to  increase  them  to  the  utmost,  recognizing  that  the  inten- 
sity of  popular  feeling  is  the  measure  of  their  own  power. 

The  character  of  these  priesthoods  suggests  another 
serious  difficulty,  viz.,  that  of  preventing  a  scientific  or 
industrial  priesthood  from  re-enacting  these  evils.  The 
only  solution  of  this  problem  is  to  suppof^  it  possible  to 
diffuse  the  intellectual  or  directive  force  uniformly  along 
with  the  emotional  or  propelling  force.  But  this  difficulty 
may  be  deemed  wholly  insuperable.  If  so,  then  the  pro- 
posed system  nmst  be  given  up.  For  it  would  be  impos- 
sible to  carry  it  on,  and  insure  the  object  which  it  has  in 
view,  in  a  state  of  society  where  the  directive  force  was  con- 
fined to  an  oligarchy  who  simply  managed  the  operations 
of  an  impelling  force  residing  in  the  passions  of  the  masses. 
Xot  that  wisdom,  if  properly  applied  to  emotion,  no  matter 
where  either  should  reside,  might  not  secure  the  benefits 
sought;  but  because,  from  the  constitution  of  man,  it  can 

never  be  properly  applied  where  the  two  aw  veated  in  dif- 

-"^^Jt  Individuals. 
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The  fnndKinental  law  of  human  nature,  and  therefore 
of  political  economy,  is  that  all  men  will,  under  all  cireum- 
ftanctM,  seek  their  greatest  gain.  All  the  alleged  exceptions 
to  this  rule  are  &ppurent  only,  and  experience  baa  a  thousand 
tiiDes  over  eetablished  their  entire  unreliability  as  grounds 
of  public  policy.  But,  where  the  intulltptnal  and  tho  mural 
foreea  of  a  great  social  movement  are  B«?]>arutcd,  the  temptn- 
tioQS  to  self-aggrandizement  on  tbe  part  of  those  wielding 
the  former  are  wholly  irresistible.  They  never  have  been 
resisted,  and  it  would  be  folly  to  expect  that  they  ever  would 
be.  Ic  such  a  movement,  therefore,  every  individual  must 
be  both  a  force  and  a  rein  for  himself.  But  it  must  be  appar- 
ent to  all  that  intellectual  activity,  coupled  with  entliusioem, 
could  never  alone  accomplish  the  great  object  of  utilizing 
the  materials  and  the  forces  of  nature.  Of  course,  ori<^inal1y, 
this  is  all  that  could  have  initiated  this  movement.  Rut 
every  one  can  not  originate  such  work  for  biinhclf,  Tli» 
originatoTs  must  always  remain  a  mere  hnndfid  as  comp:ired 
with  those  who  follow  and  elaborate.  Whatever  has  been 
thus  far  done  in  this  direction  has  been  the  work  of  nature. 
Xeeeseily  has  led  man  to  adopt  a  thousand  ingenious  means 
of  fiDppl^-ing  his  needs.  The  inventions  and  discoveries 
that  have  thns  far  been  made  arc,  in  one  nensc,  the  |»i-(KhictB 
of  natural  selection  as  much  as  are  the  improved  tiosts  of 
certain  birds,  or  tbe  dams  of  beavers.  True,  they  hiive  all 
been  due  to  the  guiding  force  of  the  intclle<rt  ajiplieil  in  aid 
of  the  propelling  forces  of  hunger  and  wjint.  \u'\  if  the 
world  is  left  wholly  to  nature,  these  agencies  will  continue 
for  a  great  while  to  produce  progrcM.  The  case  is  compa- 
rable to  that  which  exists  in  plants  and  animals.  Many  of 
them  arc  still  in  a  progressive  state.  An  the  vegi'tiiblo 
kingdom  has  for  millions  of  years  been  slowly  rising  from 
»e»-weed  to  moss,  from  moss  to  fern,  from  fern  to  cycad, 
from  that  to  pine,  and  bo  on  to  the  oak  and  the  apple,  and 
as  the  animal  kingdom  has,  in  like  manner,  contHHwA  lo 
exhibit  formg  of  a  higher  and  bigher  organization  itom  V\\c 
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monad  to  the  man,  80  it  may  be  expected  that  both  theae 
kingdoms  will,  for  perhaps  an  indefinite  period  of  time,  eon* 
tinue  this  progressive  differentiation.  Yet  how  long,  nnder 
nature  alone,  would  it  require  to  develop  the  wheat,  the 
maize,  and  the  apple,  that  human  agency  has  brought  forth  t 
how  long  to  produce  the  Ayreshire,  the  Devon,  the  Che- 
viot breeds  of  animals  t  And  while  the  cases  are  not  strictly 
parallel,  since  nature  would  never  select  just  the  qualities 
that  man  selects,  still  it  gives  us  a  faint  idea  of  the  enor- 
mous acceleration  which  we  may  imagine  human  progress 
to  acquire  if  it  could  be  made  the  subject  of  artificial  instead 
of  natural  selection.  I  do  not  speak  here  either  of  genera* 
tive  selection,  as  it  is  practiced  on  animals  and  plants,  with  a 
view  to  improve  the  physical  quality  of  himianity,  although 
I  recognize  this  as  one  of  the  great  considerations  that  can 
not  much  longer  escape  the  serious  attention  of  those  who 
lead  the  thought  of  the  world.  I  desire  to  confine  the  com- 
parison now  wholly  to  society  as  an  organism.  The  problem 
is  to  apply  the  vast  emotional  forces  which  are  ever  striving 
to  improve  society,  but  failing  for  want  of  the  proper  intel* 
lectuid  guidance,  to  some  truly  progressive  system  of  ma- 
chinery that  shall  succeed  in  accomplishing  the  desired  end. 
As  above  remarked,  the  intellect  alone  can  not  do  this.  It 
must  be  joined  to  facts.  In  short,  what  is  really  required  is 
knowledge.  Knowledge  is  simply  truth  apprehended  by  the 
intellect.  Intelligent  mind,  fortified  with  knowledge,  is  the 
only  reliable  form  of  the  directive  force.  The  only  proper 
knowledge  for  this  purpose  is  that  which  can  be  acquired  of 
the  materials  and  the  forces  of  nature.  As  it  is  the  utilizing 
of  these  which  alone  can  secure  the  end  sought,  so  the 
knowledge  of  these  is  the  prime  necessity  in  the  exercise  of 
a  directive  control  over  human  zeal  for  the  improvement  of 
mankind.  Ilence  the  diffusion  of  this  kind  of  knowledge 
among  the  masses  of  mankind  is  the  only  hope  we  have  of 
securing  any  greater  social  progress  than  that  which  nature 
ftse/f  voucheafca  tbrough  its  own  process  of  selection.    But 
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the  knowledge  referred  to  is  just  that  whivli  is  embraced  In 
the  word  tetence,  and  the  diffusion  of  it  h  the  proceRs  wUch 
goes  bj  the  name  of  education.  Therefon.-,  the  tiret  elenient 
of  a  truly  progresaive  sjBtem  is  popular  gcientijfc  education. 

It  is  thus  clear  how  wholly  different  must  bu  both  the 
nature  and  the  plan  of  operation  of  a  truly  progresBivo  sys- 
tem from  those  of  any  of  the  non-progressive  syBtcins  wliich 
have  divided  up  the  energies  of  the  world  in  tlie  past. 

It  may  bo  aslced :  "  Where  can  this  knowledge  be  ob- 
tained t  Mnst  we  go  to  nature  for  it  and  dig  it  out  of  the 
bowels  of  the  earth  before  we  can  scatter  it  among  men } " 
This  is  now  happily  unnecessary.  Unaided  nature,  operating 
open  man  as  upon  animals  and  plants,  has  impelled  him  to 
•eek  this  knowledge  for  himself,  and,  obeying  this  strictly  i 
biological  law,  he  has  brought  to  light  a  vast  mass  of  truth, 
mfficient,  if  properly  distributed,  to  place  society  on  the 
highway  to  permanent  prosperity.  But,  as  the  movement, 
being  »  purely  natural  one,  has  been  strictly  egoistic,  this 
mass  of  knowledge  has  remained  locked  up  in  the  minds  of 
•  few  persons,  and  has  only  been  allowed  to  exert  an  indi- 
rect infloence  on  the  state  of  society,  and  scarcely  any  on  the 
great  majority  of  its  individual  members.  Further,  society 
at  lo^e,  which  lias  come  into  the  poFscRsion  of  the  greater 
part  of  this  knowledge,  has  taken  no  pains  to  secure  its  dif- 
fusion among  its  members.  The  only  means  of  obtaining 
this  knowledge  is  for  each  individual  to  seek  it  out  for  him- 
self— an  effort  which  not  one  in  a  thousand  could  afford  to 
make,  even  shonid  he  chanco  to  have  a  desire.  Tlie  great 
majority  never  even  learn  the  fact  that  any  such  fund  of 
knowledge  exists  in  the  world.  Comparatively  few  liavo  any 
idea  of  its  value. 

It  is  customary  in  our  day  to  recommend  in  the  strongest 
terms  the  extension  to  all  our  higher  institutions  of  the  facili- 
ties for  increasing  knowledge,  for  independent  original  re- 
search (vol.  il,  p.  5C5).  This  is  well,  but  the  fact  is  that  not 
one-hundredth  part  ol  the  facta  which  original  reetMtii  Va& 
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already  brought  forth  are  to^y  obtainable  by  the  one-hun- 
dredth part  of  the  membem  of  aoeie^,  so  that  not  one  trath  in 
ten  thouBaud  is  fully  ntilixed.  Why  go  on  bringing  forth 
new  trutli,  when  in  the  existing  state  of  society  it  is  impossible  ^ 
to  make  a  proi)er  use  of  what  we  already  have  t  It  would  not 
be  difficult  to  deinonstrate  that  this  constant  accumulation  of 
materials  for  progress  so  far  beyond  the  capacity  of  society 
to  utilize  thciu,  or  even  to  become  conscious  of  their  exist* 
ence,  exerts  along  with  some  direct  benefits  a  laige  amount 
of  indirect  evil  to  society  itself.  *  It  is  like  goiging  the 
stomach  to  repletion  in  the  hope  that  thereby  nutrition  may 
be  increased.  And,  just  as  this  may  with  some  safe^  be 
done  by  lowly  organized  creaturesi  while  its  practice  by 
highly  organized  ones  is  certain  to  end  in  reaction  and 
disease,  so  the  early  and  lowly  organized  societies  of  the 
world  may  without  danger  have  accumulated  great  masses 
of  facts  for  the  later  and  more  delicately  constituted  ones  to 
apply,  while  the  same  policy  pursued  by  the  latter  makes  a 
dangt^rous  chasm  between  die  intelligent  few  and  the  igno> 
rant  many  whi^^h  can  not  fail  to  accomplish  the  aggrandize- 
ment of  the  former  at  the  expense  of  the  latter.  To  this 
influence,  if  I  mistake  not,  is  to  be  ascribed  the  greater  part 
of  the  evils  of  which  modem  society  complains.  Every  cul- 
tivated man  has  often  wondered  at  the  extraordinary  degree 
of  refinement  to  which  many  branches  of  knowledge  have 
been  carried.  Considered  independently  of  each  other, 
nearly  every  so-called  science,  not  to  speak  of  the  arts  both 
useful  and  aesthetic,  has  been  pursued  to  the  most  astonish- 
ing heights  of  specialization,  and  carried  out  through  the 
most  delicate  and  multiplied  ramifications.  I  need  but  refer 
to  the  great  and  useful  sciences  of  mathematics,  of  astronomy, 

*  Profetior  E.  L.  Toaiiuiiii*t  tddreti  before  tbe  Liberml  Club  of  New  Tork, 

June  6,  1874,  in  *'  Popular  Sdenoe  Monthlj,**  toL  ▼{,  p.  44 ;  ProfesMr  F.  W. 

CUrke,  loc,  eii,,  p.  276.    Dr.  Jeffries  Wjiaan  hae  trolj  »aid :    **  The  isolated 

s/udr  of  sBjthiDg  in  natural  history  is  a  fruitful  source  of  onor.    Ko  tingl* 

^jrpvHment  in  phjaiologf  i§  worth  anjthina.** 
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of  physica,  and  of  chemtatry.  Still  better  illuetratiooa,  how- 
ever, are  found  in  tlie  lees  practical  eciencee  of  zoology  and 
botany.  The  inceDtirc  in  these  latter  acciiis  to  have  chiotly 
been  mere  fonducea  for  the  acquisition  of  facts.  There  is 
Ecarcely  an  animal  or  a  plant  in  Europe,  in  America,  or 
even  in  Australia,  that  has  not  been  colIoctL-d,  studied,  de- 
scribed, named,  and  cla£sllied.  Volumes  have  been  written 
and  profuBcIy  illustrated  with  elegant  plates  to  describe  the 
epecies  of  certain  plants  and  animals  M'liosc  practical  use  to 
mankind  is  not  appreciable,  and  is  not  in  the  slightest  degree 
increa&ed  by  such  accurate  knowledge  on  the  part  of  a  few 
specialists.  Considering  the  number  of  important  and  fun- 
damental problems  which  every  science  always  presents,  and 
the  niumer  in  which  these  are  neglected,  while  such  nb- 
strusc  and  useless  niceties  are  spun  out  by  (^pcciiiHsth',  I  liavi; 
been  led  to  believe  that,  except  us  goaded  on  by  personal 
want,  the  human  intellect  prefers  tritlcs  and  hairbreadth 
eubtiltiea  to  the  seriouB  investigation  of  truth.  This  ten- 
dency, so  manifest  in  science,  has,  as  all  know,  been  still 
more  pronounced  in  philosophy,  and  every  human  effort  is 
constantly  in  danger  of  degenerating  into  a  gymnastic* 

Bat  not  only  is  all  the  knowledge  in  the  world  confined 
to  a  few,  but  each  different  kind  of  knowIcd|,ti  is  in  the  ex- 
clusive possession  of  a  small  class  of  these  few ;  not  only  is 
the  mass  of  mankind  excluded  from  knowledge,  but  those 
who  have  any  possess  only  a  minute  fraction  of  the  UEcful 
knowledge  extant.  It  is  all  chance-work ;  there  is  no  system, 
no  general  scheme  for  the  dissemination  of  truth.  This  is 
of  course  the  worst  feature,  but  second  only  to  it  stands  the 
unorganized  state  of  knowledge  itself.  If  knowledge  could 
be  diffused,  there  is  probably  causality  enough  in  the  world 
to  co-ordinate  and  arrange  it.  But,  unfortunately,  those  who 
poeaesB  it  have  obtained  it  through  the  mere  love  of  facts, 
and  belong  to  the  class  who  see  only  relations  of  co-existence 
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and  not  of  deiiendence,  and  hence,  as  they  hold  on  to  their 
facta  and  are  incompetent  to  claasify  them,  they  are  never 
generalized  and  therefore  never  utiUced ;  or  else  they  come 
at  tiieir  knowledge  through  the  force  of  necessity,  like  the 
breeders  and  gardeners,  and  have  no  time  or  desire  to  in- 
quire after  principles.  In  either  case,  their  knowledge 
remains  useless,  or  exerts  its  beneficial  effects  only  within 
a  very  limited  circle.  Unoiganized  knowledge  can  not  be  . ' 
utilized. 

The  two  prime  elements,  therefore,  of  any  system  that 
aspires  really  to  benefit  the  race  must  be,  first,  the  diffusion 
of  existing  knowledge  universally  throughout  society ;  and, 
secondly,  its  organization,  or  tynthuU^  with  a  view  to  the 
establishment  of  the  true  relations  of  dependence  which  • 
exist  among  all  known  truths.  The  first  of  these  processes 
is  education^  the  second  is  phUowphy ;  but,  as  the  former 
could  not  but  result  in  the  latter,  this  may  for  present  pur- 
poses be  neglected. 

The  whole  philosophy  of  human  progress,  or  dynamic 
90Cioloffyj  may,  therefore,  be  briefly  epitomized  in  a  few 
words :  The  desire  to  be  happy  is  the  fundamental  stimulus 
which  underlies  all  social  movements,  and  has  carried  on  all 
past  nionil  and  religious  sjrstems.  These  have  been  estab- 
lished in  obedience  to  the  deepest  conviction  and  belief  that 
they  were  able  to  accomplish  the  amelioration  of  the  condi- 
tion of  mankind.  They  failed  because  misdirected,  owing  to 
the  ignorance  of  man  respecting  nature,  upon  which  alone  all 
successful  effort  must  be  expended.  The  only  real  progress 
has  resulted  from  such  effort.  Some  progress  has  been  made 
in  spite  of  these  badly  directed  and  superficial  systems,  but  it 
has  been  the  result  of  the  secular  forces  which  have  evolved 
man  out  of  the  animal  state.  The  problem  is,  to  guide  these 
vast  and  acknowledged  forces  in  a  progressive  instead  of  a 
Qon-progressive  direction.  To  do  this,  something  analogous 
to  these  past  non-progressive  systems  must  be  establii^ed. 
rbejv  wuBt  bo  a  §et  of  principlesi  doctrlnea,  or  articles^  to 


-M  DEFimilON  OF  EDCCATIOS. 

vhleli,  u  &  creed,  the  world  shall  give  iu  its  adhefiion.  These 
principles  truat  be  true,  and  bo  founded  on  the  natural,  and 
jiOtfaUe,  as  in  prerioua  sjatems,  and  founded  on  the  super- 
natural (vol.  ii,  p.  206).  The  fundamental  principle  ct  tint 
article  of  this  new  creed  is,  that  all  progrest  i»  Ihe  iv«ult  oj 
thf  vtiiUation  <^  tlte  materials  aiul  the  forces  which  exist 
in  natui-e.  The  eeoond  is,  th:it  the  true  and  only  way  of  car- 
rying out  the  first  lies  in  the  universal  diffusion  and  thorough 
co-ordination  of  the  knowledge  now  exieting  in  the  world 
respecting  the  materials  and  forces  of  nature — in  short,  the 
■tcUntifi^  education  of  all  the  inembcrB  of  society.  But,  as  the 
second  tenet  Ih  but  the  means  of  realizing,  through  the  first 
and  deeper  truth,  the  immediate  object  of  human  desire,  it 
would  be  sufficient  if  the  latter  alone  could  bo  made  the 
direct  and  special  object  of  popular  yaiM.  Before  progress 
can  be  achieved,  a  public  sentiment  must  exist  in  favor  of 
scientific  education  as  strong  as  it  has  ever  existed  in  favor 
of  religiooa  education.  If,  by  the  term  education,  there  can 
Iw  constantly  implied  the  two  Adjuncts,  noieniljic  and  popu- 
lar ;  if  the  word  can  be  made  to  embrace  the  notion  of  im- 
parting a  knowledge  of  the  materials  and  forces  of  naturt 
to  all  the  members  of  society,  there  can  be  no  objection  to 
tbe  employment  of  this  word  education  aa  the  embodiment 
of  all  tliat  ia  progressive. 

Education  thos  defined  in  the  available  means  of  setting 
the  progresGive  wheels  of  society  in  motion ;  it  is,  as  it  were, 
the  lever  to  which  the  power  must  be  applied.  Give  society 
education,  strictly  held  within  the  assigned  limits,  and  all 
things  else  will  be  added.  Even  the  philosophy  required  to 
co-ordinate  existing  knowledge  would  be  certain  to  come  in 
time.  Continuing,  for  the  sake  of  comparison  alone,  the 
analogy  of  the  supposed  system  with  the  systems  of  the  post 
and  present,  we  may  imagine  the  creeds  of  the  world  sup- 
planted by  a  similar  faith  in  the  progrt'seive  principle  here 
formulated.  The  energies  heretofore  so  powerfaUy  A\Tfc<A.e<l 
to  eccleeiaetioal  work  vould  then  be  directed  lo  cAucBXvQ'Ra^ 
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work.  The  school  wonld  fill  the  place  dow  occupied  by  the 
church.  The  scientific  lecture  would  supersede  the  sermon^ 
and  the  study  of  natural  objects  and  of  standard  scientific 
works  would  f(*rm  a  substitute  for  the  study  of  sacred  writ- 
ings. 

This,  I  must  repeat,  is  a  purely  ideal  scheme,  and  one 
which  may  never  be  actually  realized,  but  it  will  help  us  to 
conceive  of  something  more  practical  For  its  realiaation 
would  certainly  accelerate  the  rate  of  social  advancement  in 
some  such  way  as  the  artificial  development  of  domesticated 
animals  and  cultivated  vegetables,  through  human  foresight 
and  intelligonce,  has  accelerated  their  natural  development 
due  to  the  blind  struggle  for  existence.  For  it  is  just  this 
blind  struggle  for  existence  that  society,  as  a  great  organ- 
ism, has  been  thus  far  making  and  is  still  making,  while  the 
proposed  system  is  nothing  more  than  the  application  to  so- 
ciety of  that  foresight  and  intelligence  which  artificial  seleo* 
tion  applies  to  organic  nature. 

But,  admitting,  as  we  must,  the  impossibility  of  the  adop- 
tion of  any  such  system  in  any  such  abrupt  manner  as  that 
pointed  out,  the  question  still  remains,  whether,  with  such  a 
system  as  an  ideal,  there  is  not  room  to  hope  that  something 
may  be  done  which  shall  amount  to  an  approximation  to  it, 
and  this  with  a  prospect  of  constant  approach  to  ita  ulti* 
mate  realization.  This  question  I  can  now  only  answer  dog- 
matically in  the  aflSrmative,  leaving  the  reader,  who  shall 
desire  to  follow  me  through,  to  judge  for  himself  whether 
satisfactory  grounds  exist  for  this  conviction.  But,  even 
should  his  faith  in  the  feasibility  of  the  undertaking  be 
M'cak,  I  shall  expect  him  at  least  to  agree  with  me  that 
the  organization  of  social  progress  and  its  artificial  accel- 
eration, if  accomplished  at  all,  must  be  accomplished  sub- 
stantially on  the  basis  above  set  forth. 

This  broad  distinction  between  natural  development  and 
^rtiffcial  derelopmentj  which  receives  so  many  striking  illus- 
Oat/ons  from  a  ootnpariBon  of  the  results  ol  "n^X^x^  %ii^^(»r 
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tioii "  with  tliose  of  artificial,  or  human  «clcction  in  the  ani' 
mal  and  vegetable  kiugdoniB,  deeervea  an  appropriutc  term 
for  ita  distinct  expression.     Rattier  than  Ecarcli  for  a  new 
term  for  tbid  purpose,  lt;t  us  coutont  ourselves  witb  the  adop- 
tion of  one  wliiclt  has  been  for  eome  time  in  use  wbere  it  was 
once  Diacli  needed,  but  where,  ftlthoiigh   employed  in  tlio 
•ante  senec,  it  baa  bo  distinct  an  application  thut  at  iir«t  sight 
the  new  application  may  not  appear  to  be  justified,  although   i 
a  closer  view  can  not  fall  to  show  that  it  is  tlio  appliestioii   I 
onlj,  and  not  the  meaning,  which  has  been  changed.     To   i 
this  especial   conception,  therefore,  of  man,  in   his  social   ' 
eapacitr,  seeking  to  improve  socictj  by  the  exercise  of  an   ' 
intelligent  foresight,  in  seizing  upon  tlie  laws  of  nature  and   j 
directing  them  to  the  ends  which  his  reason,  combined  with 
his  acquaintance  with  those  laws,  teaches  him  to  be  those 
certain  to  secure  the  advantage  of  society — to  this  notion  let 
lis  applj  the  term  UUology,  which  we  may  qualify,  for  the 
take  of  distinction,  as  anthropo-teleolofftf,  and  let  us  call  this 
action  on  the  part  of  man  and  of  society  tcloological  action, 
and  the  plana  and  measures  thus  adopted  the  telcological 
plans  and  measures  of  man  and  of  society.    Let  ue  further 
designate  whatever  progress  may  be  effected  through  this 
means  teleological  progress,  and  thereby  distinguish  it  from 
the  nataral  or  genetic  progress  which  has  been  thus  far,  and 
is  still,  going  on. 

From  a  pnrely  etymological  point  of  view,  there  is  cer- 
tainly as  much  propriety  in  this  use  of  the  word  teleology 
as  tn  that  which  applies  it  to  the  supposed  purposes  of  deity. 
While  its  tuefulnesa  in  this  latter  application,  as  a  means  of 
designating  the  fundamental  idea  that  pervades  a  great  school 
of  philosophy,  must  be  admitted,  the  real  title  to  tliia  use,  re- 
garded as  an  expression  of  any  actual  truth,  is  being  latterly 
called  rigorously  in  question.  The  most  enlightened  and 
advanced  thinkers  of  this  age  reject  this  conception  of  a 
theo4di!oU)gy  in  natnre,  and  science  is  steadily  moving  m  Sltva 
HrecthB  of  explaining  all  phenomena  on  BtricUy  g&Tie\\i  oi 
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mechanical  principles.  Skonid  this  school  triumph,  the  term 
teleology,  if  restricted  to  that  application,  would  be  robbed  cC 
its  meaning,  and  exist  as  a  mere  relic  of  an  obsolete  cosmol- 
ogy. Bat,  just  as  its  usefulness  is  vanishing  in  this  field, 
another  field  is  opened  in  which  it  is  greatly  needed,  and  can 
not  fail  to  do  good  service.  For,  when  we  reflect  upon  the 
matter,  we  perceive  that  man  is  mvf  cjo^ffy  the  proper  tele- 
ological  agent.  Viewed  in  the  widest  sense,  man  is  of  course 
but  a  product  of  nature,  and  his  acts  are  the  effects  of  com- 
plicated antecedent  causes.  In  this  sense  there  is,  and  can 
be,  no  teleological  action.  But  it  is  neither  convenient  nor 
customary  to  speak  in  common  parlance  from  any  such  pro- 
f  oundly  philosophical  stand-point.  For  all  practical  purposes 
the  acts  of  men  are  regarded  as  emanating  from  motives 
which  lie  within  each  individual.  They  are  performed  in 
obedience  to  plans,  designs,  and  purposes,  which  exist  in  the 
minds  of  individuals.  This  is  just  as  true  as  though  these 
subjective  motives  were  as  wholly  without  antecedent  cause 
as  the  majority  of  men  believe,  and  as  our  ^*  moral-science  ^ 
teachers  tell  us  that  they  are.  But  design  or  purpose  is  the 
essential  basis  of  teleological  action.  Human  acts  are  as 
truly  cau9n  finaUs  as  if  they  emanated  from  a  First  Cause. 

Not  only  is  this  true,  but  there  can  be  no  doubt  that  it 
was  his  o^-n  teleological  action  that  caused  man  to  ascribe 
such  action  to  deity.  Uistorically  viewed,  the  theo-teleolog- 
ical  conception  grew  out  of  the  ar.thropo-teleological  fact. 
Teleology,  as  popularly  understood,  is  simply  one  of  those 
anthropomorphic  conceptions  of  which  the  history  of  human 
beliefs  furnishes  so  many  examples.  In  indicating  a  new 
and  useful  application,  therefore,  of  this  term,  we  do  but  re> 
store  it  to  the  original  object  from  which  the  conception  first 
emanated,  and  assign  to  it  a  meaning  which  we  know  to  rep* 
resent  a  reality. 

Now,  the  kind  of  social  progress  which  is  needed  is  tele- 

o)ogico\  progress.    The  slow  and  imperceptible  genetic  prog^ 

-naof  which  society  has  thus  far  made  is  barely  sufficient  to 
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keep  pwe  with  the  Increase  of  population.  lu  entire  Inoro 
ruent  toward  IioproviDg  the  cooditf on  of  society  U  neutriliccd 
hy  tlie  rapid  oiultiplication  of  Individuals  which  it  itself  en- 
ables the  race  to  carry  on  (vol.  i,  p.  703;  ii,  p.  209).  There 
ia  very  little  perceptible  amelioration  of  the  condition  of 
society  at  large.  The  world  does,  indeed,  enjoy  thousands 
of  material  blessingB  which  this  unorgiinizcd  progresa  has 
scattered  over  it ;  but  when  we  consider  the  proletariat,  when 
We  look  into  great  cities  or  out  on  large  plaHtntions,  or  visit 
those  immense  centers  of  production,  the  factories,. we  real- 
lie  that,  while  the  intellectual  and  material  condition  of  so- 
cie^  baa  reached  almost  giddy  heights,  the  moral  or  emo- 
tional condition  of  man  has  scarcely  advanced  at  all.  There 
aliU  remain  (he  overworked  millions  on  the  one  hand,  and 
the  unemployed  millions  on  the  other.  There  are  still  all 
the  depths  of  ignorance,  poverty,  drudgery,  and  nameless 
misery  that  have  ever  been  the  baneful  concomitants  of  hu- 
inao  civilization.  I  am  aware  that  it  will  be  said  that  all 
this  is  a  necessaiy  evil,  that  it  arises  out  of  the  inherent 
depravity,  the  idleness,  or  the  perversity  of  human  nature  in 
some  of  its  phases,  and  that  it  is  incurable.  This,  however, 
is  precisely  the  issue.  Thero  are  some  who  think  it  quite  un- 
necessary and  the  result  of  the  wholly  unorganized  state  of 
■oetety  Itself — that  thete  wretched  ones  are  simply  tho  u^fo^ 
tunates  who,  In  the  great  loullesi  strugglu  for  existenoo  and 
acramble  for  gain,  arc  crowded  to  the  wall.  There  am  those 
who  believe  that  the  organization  of  society  on  such  a  basis 
as  shall  put  these  evils  in  the  way  of  immediate  mitigation 
and  ultimate  removal  Is  not  a  chimera.  In  fact,  almost 
eveiy  one,  withoat  admitting  it,  entertains  notions  more  or 
less  definite  of  thU  kind.  Such  conceptions  were  far  more 
prevalent  In  past  ages  than  they  are  In  our  own.  The  fail- 
are  of  all  the  attempts  in  this  direction  has  led  to  much 
skepticism  in  these  later  times.  All  the  moral  and  religious 
systems  of  which  mention  )iat  been  mode  have  \)eeiv  ivo'i^x- 
b^  men  or  /ass  than  bo  many  attempts  to  Tcalue  &  VA«>- 
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logicHl  progreflt.  Even  if  the  hope  of  leoariiig  tnj  im* 
provement  in  this  world  were  renonnoed,  end  all  efforte 
oonoentrated  on  obtaining  the  same  retnlts  in  a  fntore  life^ 
the  labors  of  missionariea  and  propagandists  wonld  still  be 
simply  teleological  attempts  to  secore  artificially  this  great 
good  for  man. 

But  not  moral  and  religions  systems  alone  belong  to  this 
class;  government^  toO|  with  all  its  usurpations  and  oppres* 
BionSy  has  always  avowed,  and  still  avows,  as  one  of  its  pri* 
mary  functions,  the  temporal  advancement  of  dtixens  and 
subjects.  It  has  thus  expressly  declared  for  the  feasibility 
of  this  teleological  improvement.  That  it  has  almost  with* 
out  exception  failed  to  realize  the  results  claimed  has  not  pre* 
vented  nearly  all  mankind,  not  in  the  past  only  but  in  the 
present,  from  giving  in  their  adhesion  to  this  doctrine,  so 
that  even  those  who  repudiate  it  in  the  case  of  religious  in* 
stitutions  generally  accept  it  in  the  case  of  political  ones. 

We  shall  come  back  to  the  question  of  the  legitimate  func- 
tions of  government  as  well  as  to  that  of  the  nature  of  religion 
as  a  social  factor  (vol.  ii,  pp.  212,  252).  Let  us  content  our- 
selves here  with  the  most  general  survey  of  the  doctrine  which 
has  in  modem  times  been  indicated  by  the  term  taisaezfaire. 
Indeed,  let  us  expand  this  notion  beyond  the  limits  usually 
aulgnod  to  it,  and  embrace  not  only  the  question  whether 
human  government  can  rightfully  or  suocessfuUy  undertake 
to  initiate  and  conduct  reformatory  and  progressive  meas- 
ures, but  with  this  the  wider  one,  whether  society,  no  matter 
by  what  means,  whether  through  political,  moral,  religious, 
or  any  other  system  of  institutions,  regulations,  or  measures, 
can,  either  rightfully  or  successfully,  prosecute  any  plans 
having  the  improvement  of  its  own  condition  for  their  ob- 
ject. The  question  of  right  can  be  disposed  of  with  a  word. 
We  do  not  care  tc>  discuss  the  question  as  to  whether  society 
or  any  other  organism  has  a  right  to  manage  itself.  Through- 
oat  nature  the  ngbtn  ol  individuals  to  carry  out  their  desires 
^^  limited  only  hy  their  power  to  do  so.  "ilwi  oi^j  pretwvd% 
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to  do  differently.  A  bird*»-ejre  view  of  bnman  liiatoiy  shows 
liim  to  liave  acted  on  the  eaine  principle  aa  the  reet  of  nature, 
the  priuciple  tliat  "  might  malag  riglit."  * 

Xot  until  we  have  BUcceeded  in  banishing  the  metaphya- 
iral  eonoeption  of  abstract  tight,  and  taken  down  the  unreal- 
izable standorda  of  an  iriiagiuary  diaiiitcrcatcdncse  iti  action, 
eball  wc  bu  prepared  to  discusa  intulligeotly  the  conditions  of 
man's  progress  coriceived  aa  capable  uf  acconiplishiiient  by 
hia  own  efforts.  The  first  stop  in  this  movement  is  the  rec- 
ognition of  the  primary  law  that  in  the  last  analysis  all  re- 
sults are  accomplished  by  force.  Although  this  proposition 
may  shock  the  minds  of  many  when  brought  forward  as  a 
law  of  society,  it  is  really  no  more  than  saying  in  other  words 
that  all  effects  are  produced  by  eaUBes,  which  is  a  truism. 
But  its  effect  as  a  law  of  sociology  is  to  estubliEii  the  neces- 
sity for  a  paramount  source  of  power  in  liuiuan  society. 

It  is  here  that  the  new  science  is  destined  to  be  strong- 
ly antagonized  by  tlie  growth  of  erroneous  ideas  rcspcct- 
iug  liberty.  The  so-called  "  abstract  rights "  of  mankind 
most  be  denied  if  society  is  ever  to  become  the  arbiter  of  its 
own  destiny — in  theory,  that  la,  for  it  is  impossible  that  the 
real  enjoyment  of  liberty  should  he  thereby  in  the  least  di- 
minished, while  the  sum  of  human  happiness  must  be  greatly 
increased,  and  this  is  the  only  conceirahle  object  of  any 
right  All  the  prevailing  theories  of  human  rights  arc  but 
ideal  conceptions  which  not  only  have  never  yet  been  real- 
ized, but  in  the  nature  of  things  never  can  be.  In  point  of 
fact,  all  things  are  now  and  always  have  been  governed  by 
force,  and  all  the  attempts  to  disguise  it  under  the  color  of 
abstract  right  have  only  served  to  make  it  caster  for  the 
nnscrapnlons  to  accomplish  their  personal  aggrandizement. 
Oovcmment  has  always  wielded  an  iron  scepter,  whicii  the 
forma  of  law  have  only  rendered  the  more  inexorable.  The 
most  complete  recognition  of  the  right  of  force  in  human 

"  "  Me  pimraot  fw#  Mn  que  ee  qui  etl  JuiK  fflt  fort,  on  k  tkil  c^w  c«  t?i\ 
mUrt/aiJaiu'tFkMtaJJ.    Bee  CoumIo,  "Dn  Vrml.du  Be«u  «  dtt  mcttJ'^.^W 
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fociety— the  only  rule  known  to  the  reit  of  the  sentient 
world,  and  the  only  one  ever  acted  npon  by  mankind— -cook 
by  no  possibility  render  matters  worse  than  they  are.  Bat 
this  recognition  wonld  pnt  it  in  the  power  of  the  controlling 
authorities  in  society  to  introdnce  progressive  elements  into 
government,  and  make  the  coercion  which  is  now  so  fruitless 
a  positive  and  increasing  future  benefit  Under  the  neg^ 
tive  system  of  government  which  has  prevailed  thus  far,  the 
world  natumlly  looks  round  and  asks  what  return  it  has 
received  in  exchange  for  all  this  sacrifice,  and  it  is  no  won- 
der that  many  insist  that  the  account  is  against  govemmenti 
and  would  gladly  dissolve  the  partnership  and  annul  the 
**  social  compact." 

The  remainder  of  the  problem  can  only  be  profitably  die* 
cussed  in  the  abstract.  For  there  is,  on  the  one  hand,  noth- 
ing in  the  experience  of  the  past  to  teach  us  the  possibility 
of  the  ultimate  success  of  teleological  measures,  while,  on 
the  other  hand,  the  short-sighted  and  profoundly  mistaken 
character  of  nearly  all  such  measures  as  have  thus  far  been 
tried  renders  them  wholly  useless  as  signals  either  to  follow 
or  to  shun. 

If  we  rise  a  step  higher  and  expand  our  term  teleology 
one  circle  wider,  so  as  to  make  it  embrace  the  acts  of  the 
individual  members  of  society  performed  solely  for  their 
own  benefit,  and  without  conscious  application  to  the  good 
of  society,  we  find  that  all  the  increment  which  mere  ^^  natu- 
ral selection "  has  produced  in  the  direction  of  human  ad- 
vancement has  come  from  this  source,  which  on  analysis 
proves  to  bo  simply  a  higher  fonn  of  natural  or  genetic  do> 
velopment ;  for,  given  a  being  with  the  degree  of  organiza- 
tion possessed  by  man  at  the  time  he  began  this  new  sort  of 
development,  including  the  cerebral,  such  a  result  must  take 
place  as  a  purely  natural  process.  Now,  this  real  progress 
thus  secured,  and  for  which  society  as  an  organization  do- 
myrvcB  no  credit,  has  been  the  result,  as  before  remarked,  of 
^/w  diBcovery  and  applicatioxx  to  human  needS)  eaoh  individ- 
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lul  for  hinuelf,  of  certain  valuable  materials  and  laws  which 
existed  in  nature.  Nothing  more  than  this  can  be  said  of 
the  ket  and  greatest  of  discoveries  aad  inventions.  A  ma- 
chine ia  nothing  bnt  a  collection  of  material  subatan<.-es  bo 
formed  and  adjusted  hy  huinan  foreeight  (teleologicolly)  aa 
to  perform  valuable  service  for  the  inventor.  Every  inven- 
tion is  aimply  an  anthropo-teleological  direction  of  some  of 
natnre's  forces  into  chaancU  which  carry  benefit  to  man. 
Thfse  natural  forces  always  exist.  They  openite  according 
to  fixed  and  invariable  laws.  They  can  neither  be  created 
nor  destroyed,  but  they  can  be  conttothd.  All  the  material 
civilization  man  lias  achieved  lias  rcaulted  from  hid  success- 
ful ideological  control  of  these  forces  of  nature.  This  is  not 
alone  true  of  machinery,  that  is,  of  what  are  called  inecban- 
ical  or  pliysical  forces,  altliougli  of  those  he  controls  poiiie  of 
the  moat  subtile  and  inscrutable,  such  as  light,  heat,  electric- 
i^,  etc.  As  we  have  already  secD,  he  also  takes  advantikgo 
of  what  are  generally  distinguished  as  vital  laws,  of  the  laws 
which  regulate  the  phenomena  that  living  beings  manifest. 
It  is  probable  that  he  began  to  control  the  complicated  ani- 
mal forces  before  he  undertook  to  extend  his  dominion  over 
the  perhaps  less  complicated  vegetal  oDes.  The  pastoral 
period  is  Dsually  placed  before  the  agricultural.  The  domes- 
tication of  a  wild  animal,  not  leas  than  the  cultivation  of  an 
indigenous  cereal  or  fruit-tree,  is  a  simple  application  of  the 
teleological  agency.  The  high  degree  of  refinement  to 
which  this  control  of  the  vital  forces  has  been  finally  brought 
is  strikingly  attested  by  the  skill  attained  by  both  breeders 
and  horticulturists  in  artificially  improving  animals  and 
plants.  Man  even  controls  emotional  and  intellectual  forces. 
In  the  training  of  animals  he  does  this  to  a  limited  extent. 
He  does  the  same  in  governing  those  of  his  own  race.  Ho 
does  nothing  else  when  he  governs  himself.  And  this  is  all 
of  self-control. 

^Ve  see  that  by  the  aid  of  a  more  or  less  powerful  intel- 
lect put  in  poBBeeaoa  of  a  greater  or  less  number  oi  waXui^X 
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truths  man  has  sacceeded  in  so  direeting  his  own  vital  or 
muscular  movcmcnta  as  to  regalate,  in  a  greater  or  leas 
degree,  the  external  physical  or  mechanical  moTements  of 
the  material  objects  around  him,  and  by  obstmcting  their 
advance  here,  intensifying  their  velocity  there,  and  forcing 
them  into  liarmless  or  usefol  channels  in  other  phuses,  he 
causes  nature  first  to  leave  him  unmolested,  and  then  acta* 
ally  to  serve  him  in  the  most  advantageous  ways.  It  is  in 
this  alone  that  civilization  consists.  It  is  by  extending  this 
dominion  over  other  higher  and  yet  unsubdued  forces  that 
all  progress  in  the  future  must  be  secured. 

At  first  this  may  seem  a  digression.  But  our  problem 
was,  whether  it  is  possible  for  society  to  improve  itself. 
Society  is  simply  a  compound  oiganism  whose  acts  exhibit 
the  resultant  of  all  the  individual  forces  which  its  members 
exert  These  acts,  whether  individual  or  collective,  obey 
fixed  laws.  Objectively  viewed,  society  is  a  natural  object^ 
presenting  a  variety  of  complicated  movements  produced  by 
a  particular  class  of  natural  forces.  The  question,  therefore, 
simply  is.  Can  man  ever  control  these  forces  to  his  advantage 
as  he  controls  other,  and  some  very  complicated,  natural 
forces?  Is  it  true  that  man  shall  ultimately  obtain  the  do- 
minion of  the  whole  world  except  himself?  I  regard  society 
and  the  social  forces  as  constituting  just  as  much  a  legiti- 
mate field  for  the  exercise  of  human  ingenuity  as  do  the 
various  material  substances  and  physical  forces.  The  latter 
have  been  investigated  and  subjugated.  The  former  are 
still  pursuing  their  wild,  unbridled  course.  The  latter  still 
exist,  still  exhibit  their  indestructible  dynamic  tendencies, 
still  obey  the  Newtonian  laws  of  motion,  still  operate  along 
lines  of  least  resistance.  But  man,  by  tcleological  foresight, 
has  succeeded  ih  harmonizing  these  lines  of  least  resistance 
with  those  of  greatest  advantage  to  himself.  He  has  made 
the  winds,  the  waters,  fire,  steam,  and  electricity,  do  his  bid* 
Miff:  All  nature,  both  animate  and  inanimate,  has  been 
^daced  to  hia  service.    One  field  alone  Tem;!AX]A^^QCD&\]Lbdued. 
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One  claae  of  natural  forces  etill  remains  the  pk;  of  chanca 
and  from  it,  instead  of  aid,  lie  ia  coiidtiintlj'  receiving  tlie 
moit  scriotia  clieckB.  This  field  ia  that  of  Boeicty  itsulf,  tlics« 
nnitclaimed  forces  are  the  social  forces,  of  wliose  nuturc  man 
•eems  to  i>oasesa  no  knowledge,  whoue  very  exietcncc  lie  pcr- 
Hdioiitly  iguurcs,  and  which  ho  consequently  is  powerless  to 
coDtrul. 

But  we  have  said  that  the  very  systems,  moral,  religious, 
p"liti«tl,  of  which  mention  has  been  made,  are  but  so  many 
direct  attempts  to  control  society  and  improve  its  condition. 
True ;  and  they  failed  to  accomplish  their  object  because 
they  did  not  recognize  the  very  laws  nnd  forces  which  they 
•ought  to  control.  The  extraordinary  influence  which  they 
have,  in  fact,  exerted  shows  how  great  would  have  been  the 
result  had  they  really  been  directed  in  channels  of  human 
advantage.  They  recall  the  misdirected  efforts  and  hope- 
less dreams  of  tlie  crazy  inventors  of  "  perpetual  motion," 
and,  as  attempted  inventions,  they  have  failed  for  the  same 
reason ;  these  complicated  machines  have  not  worked,  be- 
cause they  were  contrived  in  ignorance  of  the  forces  they 
were  expected  to  control. 

Again,  the  defenders  of  laitses  faire  will  object  that 
iodety  has  always  done  better  when  let  alone ;  that  all  efforts 
to  improve  the  moral  or  material  condition  of  society  by 
legiflation  tnd  kindred  means  have  not  only  been  inoper- 
ative, bnt  have  in  the  majority  of  cases  done  positive  harm, 
often  to  thfl  very  cause  they  were  intended  to  subserve. 

If  it  conid  be  proved  that  they  had  always  been  abso- 
lutely inoperative,  the  case  would,  perhaps,  be  somewliat  dis- 
couraging; but,  if  they  can  be  shown  to  have  Iiad  an  evil 
effect,  this  is  alt  we  can  hope  or  desire.  For,  if  they  can  do 
harm,  they  can  do  something,  and  nothing  is  left  but  to 
mike  them  do  good.  Legielntion  (I  use  the  tonn  in  its  most 
general  ecnse)  is  nothing  else  but  invention.  It  is  an  effort 
10  to  control  the  forces  of  a  state  as  to  secure  the  grcvilc^^. 
benefits  to  its  people.    But  these  forces  are  social  IoTCC5,a.T\A 
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two  dasaes:  1,  impelling  forces;  and,  2,  attracting  foroea. 
Tbe  consideration  of  the  essential  nature  of  force  in  the  ab- 
stract may  be  left  for  a  fatnre  place  (tVi/niy  pp.  228, 291) ;  the 
classification  here  given  does  not  pretend  to  be  fandamental, 
but  only  auxiliary  to  the  present  discussion. 

Perliaps  the  greater  part  of  the  mechanical  devices  which 
are  made  have  to  deal  with  attractive  forces;  at  least,  a 
large  amount  of  the  mechanical  invention  accomplished  rests 
on  the  general  principle  of  removing  obstacles  to  the  flow 
of  these  forces  in  certain  desired  channels.  True,  there  are 
cases  in  which  heavy  bodies,  such  as  water,  must  be  forced 
upward  against  the  direction  of  gravitation,  and  where  light 
bodies,  as  gases  and  smoke,  by  special  contrivances  are  made 
to  descend  against  the  force  represented  by  their  buoyancy, 
but  wherever  this  is  necessary  the  inventor  always  knows 
that  it  must  be  done  at  a  large  expense  of  energy  drawn 
from  some  other  source.  Now,  to  this  there  seems  to  be  a 
complete  analogy  in  human  attempts  to  direct  the  social 
forces.  In  this  field,  as  in  the  other,  the  coercive  method 
is  necessarily  attended  with  great  loss,  and  wherever  it  can 
be  avoided  it  certainly  should  be.  Contemplated  from  thia 
stand-point  we  may  regard  all  legislation  as  belonging  to  one 
or  the  other  of  the  two  general  classes :  1,  compulsory  leg* 
islation;  and,  2,  attractive  legislation.  The  analogy  with 
physical  experimentation  thus  becomes  complete.  In  which- 
soever department  we  look,  the  same  truth  is  manifest  that, 
wherever  this  is  possible,  the  attractive  method  is  superior 
to  the  compulsory  one,  a  superiority  which  is  due  to  the 
actual  loss  which  must  necessarily  be  sustained  by  the  latter 
method. 

The  history  of  mechanical  invention,  from  the  earliest 
and  lowest  forms  of  it  to  the  latest  and  highest,  shows  a 
gradual  advance  in  the  substitution  of  the  attractive  for  the 
coercive  method. 

The  primary  attempts  of  rude  peoples  to  intensify  the 
forces  of  nature  consisted  in  the  sWgVit^l  "^AVA^  advance 
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apon  tbe  purely  coercive  method  whiHi  la  culIoJ  "I>nit6 
•oiw,"  111  bnilc  fort-e  pure  and  Bimpli-,  there  U  no  device, 
iK»  atleinpl  to  employ  physical  forces  or  lawn.  TIio  entire 
action  is  [performed  at  the  cxpcnao  of  the  inuwular  powers 
of  tlic  agent.  Itut  the  use  of  a  club  const  it iitcH  eitdi  an 
advance,  and  the  momentum  which  it  acqiiiivs  in  swinging 
throogli  the  air  ecr^'es  in  a  strictly  artificial  way  to  intensify 
tlic  niuKuIar  ]x>wcr.  From  this  to  the  bow  anil  arrjw,  and 
fnun  that  to  the  gaintwirt  rifle  or  the  ehell-niortar,  there  ia 
a  crradual  advance  in  this  one  direction  of  substituting  the 
attractive  for  the  coercive  method;  of  adjusting  the  forces 
BO  as  to  render  th>!m  self-acting,  instcid  of  having  to  asebt 
them  by  personal  Mrength  or  other  forces. 

^Ve  should  find  the  tame  to  be  equ^illy  true  of  any  other 
branch  of  human  invention.  The  implements  and  machinery 
leqairvd  in  every  industry  have  grown  up  under  Einiilnr  con- 
ditions, and  their  completeness  and  success  depend  upon  tho 
progressive  recognition  and  application  of  tlie  B;iiiie  principle, 
while  failures  in  efforts  to  perfect  them  (and  tliere  have  been 
many)  have  resulted  in  fhousanda  of  inetances  from  attempts 
to  coerce  the  physical  forces  into  channels  which  were  con- 
Irtiy  to  their  special  nature  and  tendencies.  'Wlierever  this 
has  actually  b«>cii  done  (and  there  are  ca»}3  in  which  it  is 
cccessaTT),  it  lias  been  at  an  actual  loss  of  force  supplied  from 
tome  other  source. 

In  the  department  of  social  forces  most  of  the  attempts 
to  control  them  have  thus  far  been  made  acconling  to  the 
eoerdvG  method ;  and  this  illnstrates,  in  a  remarkable  manner, 
the  infantile  state  of  the  science  of  sociology.  We  arc  living 
ill  the  "stone  age"  of  the  art  of  government.  We  shall  not 
emerge  from  it  until  the  principle  of  "attractive  legislation" 
is  tboroQghly  understood  and  applied.  This  is  by  no  means 
a  new  method,  because  it  is  tlie  same  that  is  prineipilly  em- 
ployed in  all  other  forms  of  invention — that  is,  in  all  other 
■itciiipts  to  direct  natural  forces  into  chnnnili  Ht\vuntap;C(iu% 
to  uign.     The  exhtiag  laws  on  nearly  nil  H»hii;ctB  ar«i  v^**" 
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hibitory,  coixipuliioryy  penal.  Tbej  appeal  to  the  fear  of 
puniBbmeiit  an  the  sole  deterrent  Very  rarely  do  they 
proiniso  reward.  They  are  based  on  the  assumption  that 
men  are  constantly  prompted  by  their  desires  to  perform 
acts  injurious  to  the  interests  of  society  at  lai^.  They 
forbid  such  acts,  and  affix  the  penalties.  The  citizen  is  still 
at  liberty  to  perf onn  the  act  and  pay  the  penalty ;  but  it 
is  usually  more  to  his  interest  to  refrain  from  the  act  and 
escape  the  penalty.  But,  whichever  course  he  prefers,  he 
necessarily  loses  something.  A  portion  of  his  liberty  (voL 
ii,  p.  232)  is  abridged.  Some  of  his  desires  must  fail  of 
gratification.  This  is  a  loss,  however  viewed.  It  is  com* 
inonly  regarded  as  the  necessary  sacrifice  which  each  mem* 
ber  of  society  is  assumed  willingly  to  make  for  the  general 
good.  But,  when  the  principle  of  attractive  legislation  is 
fully  understood  and  put  in  operation  by  competent  legis- 
lators, it  w*ill  bo  seen  tliat  this  supposed  **  necessary  evil " 
will  be  in  a  great  measure  removed.  Instead  of  contin* 
ually  damming  the  stream  of  human  desire,  as  has  been 
so  often  done  in  the  past,  until  it  finally  bursts  over  all 
its  barriers  and  whelms  everything  in  the  ruin  of  political 
revolution,  men  will  learn  to  direct  it  into  channels  not  only 
innocent  but  usefuL  It  will  be  found  that  the  degree  of 
liberty  necessary  to  be  surrendered  for  the  good  of  society  is 
far  less  than  has  been  supposed.  The  very  complexity  of 
social  phenomena  will  serve  only  to  multiply  the  resources 
of  the  thoroughly  competent  explorer  in  this  field  of  natural 
law.  Diligent  search  will  be  made  for  principles  which 
will  render  human  legislation  self-executing.  Springs  of 
human  action  will  be  sought  out  which,  when  the  proper 
artificial  adjustments  are  made,  will  spontaneously  work  out 
results  beneficial  to  all.  Many  of  the  propensities  now  re- 
garded as  wholly  bad  will  be  found  to  be  capable,  by  the 
7>rqper  adaptations  in  the  circumstances,  of  producing  great 

v^Ts'w^    Stie/i  fliffoovories  have  been  common,  in  the  history 

*/'a//  tho  physical  sciences. 
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A  BO-caOed  bnman  "law"  i§  siinplyan  adjustment  of  tb« 
eircnmetancea  which  hnman  action  influenceB,  and  which  in- 
flaencc  buiuan  actiou.  It  ia  at  bent  onlj'  a  regulation  ;  it  is 
merely  on  attempt  to  coDtrol  aad  modify  tho  rcsiiha  of  the 
real  laiea  which  exist  In  society.  These  kwa  are  the  exprcs- 
(iona  of  actual  forces  as  real  and  natural  as  tho  tnccliatiieal 
forces  of  matter.  These  forces,  which  can  nuitlicr  be  in- 
creased nor  diminished,  may,  like  all  other  natural  forces,  he 
antagonized  and  brought  into  the  state  of  equilibrium.  The 
forces  remaining  nndiminiehcd,  their  manifestation  may  be 
wholly  or  partially  suspended  by  theprcicnee  of  countei^ 
forces.  The  normal  condition  ie  the  dynamic  one.  The 
forces,  eo  long  as  unimpeded,  produce  motion.  Motion  pro- 
duced by  the  social  forcc?«  ia  action.  80  long  ae  it  ia  free, 
society  will  act  This  is  the  sole  coiiditioii  of  all  social  prog- 
resa.  Interpose  obBtacIes  to  the  movement  of  these  forces, 
and  it  is  slackened  or  orrestcd  entirely.  A  statical  condition 
is  brought  about  Action  is  sluggish  and  labored  or  ceases 
altogether.  Social  stagnation  results.  Such  is  the  condition 
of  those  societies  which  are  under  an  absolute  despotism. 
Progreu  Is  iinpOBsible,  In  every  cose  the  degree  of  activity, 
and  therefore  of  progress,  is  proportioned  to  the  degree  of 
liberty,  t. «,,  to  the  degree  to  which  tlie  natural  play  of  the 
aocial  forces  is  unimpeded  and  unrestricted.  The  normal 
tendency  of  all  compulsory  legislation  is  to  restrict  liunian 
liberty.  It  interposes  a  counter-force  to  the  natural  social 
force,  and,  in  so  far  as  it  produces  any  effect,  diminishes  tlio 
outward  manifestation  of  that  force  without  diniinialiiug  the 
force  itself.  It  brings  about  a  partial  or  total  condition  of 
equilibrium,  and  converts  the  normal  dynamical  into  an  ab* 
normal  statical  condition.  This  is  so  much  clear  loss  to  social 
activity  and  social  progress.  If  it  bo  said  that  the  activities 
thus  arrested  were  injurious  ones,  and  were  better  suppressed 
than  exercised,  the  reply  is,  that  so  much  force  has  been  lost 
by  equilibration,  and  this  should  have  been  saved  tiud  iiot\- 
ducted  iato  nseful  chanaelB.    And  if  it  l>o  iurttiet  u\m\ft^ 
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that  it  could  not  have  been  so  oondnoted,  the  answer  iS|  that 
this  is  precisely  the  issue.  The  sociologist  who  really  be> 
lievcs  there  is  such  a  science  has  a  right  to  claim  that  all  the 
social  forces  may  be  utUiied  as  the  physical  ones  have  been, 
lie  classes  those  who  maintain  the  eontraiy  along  with  those 
who  oneo  believed  that  the  thnnders  were  only  engines  of 
destruction^  the  winds  powers  of  evil,  and  the  gases  demoni* 
acal  spirits.  Evil  is  only  rehitive.  Whatever  produces  Injniy 
is  evil.  But  in  the  {d^ysioal  world  we  find  nearly  all  the 
forces  producing  both  good  and  evil,  according  to  tlus  degree 
to  which  man  has  phu^ed  them  under  oontrol  and  subjected 
them  to  his  service.  The  vast  benefits  and  injuries  wrought 
by  fire  form  a  striking  illustration  of  this.  But  the  elements 
«— the  waters,  steam,  electricity,  and  even  light— are  also  exam* 
pies.  If  any  one  imagines  that  any  social  forces  exist  which 
are  wholly  bad,  it  is  because  he  has  not  considered  these  facts 
in  the  liglit  of  the  history  of  science. 

The  social  forces  only  need  to  be  investigated  as  the  rest 
have  been,  in  order  to  discover  ways  in  which  their  utility 
can  be  demonstrated.  Here  is  a  vast  field  of  true  scientifio 
exploitation  as  yet  untracked,  and  which  to  the  legislators  of 
this  age  is  not  known  to  exist  To  just  what  extent  the  pres- 
ent evil  tendencies  of  society  may  be  turned  to  good,  under 
the  management  of  truly  enlightened  legislation,  it  is  impos- 
sible to  predict.  If  the  domain  of  social  phenomena  is  as 
completely  one  of  law  as  that  of  physical  phenomena — ^ond 
between  this  and  total  absence  of  law  there  can  be  no  inter- 
mediate condition — ^then  may  we  logically  expect  the  same 
measure  of  success,  in  proportion  as  these  laws  are  known, 
which  marks  the  progress  of  human  supremacy  in  the  mate- 
rial world. 

Such  a  degree  of  social  progress  simply  bewilders  the 
mind,  but  not  more  so  than  our  material  civilization  bewilders 
the  mind  of  the  savage ;  and  in  the  art  of  politics  we  are  still 

lUuatrationa  ot  the  nature  and  operaWoii  ol  vA^x^ctlve  legi 
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illation  en  u  yet  dlffloult  to  produce,  becnttto  so  few  tt- 
leinjiU  of  the  kind  have  ever  been  miido.  Hany  approachuB 
toward  luch  a  mode  of  legislation  might,  it  is  true,  be  re- 
ferred to.*  A  einglo  example,  iteelf  somewliat  imperfect, 
will  be  bore  eubmitted. 

Frobibitor;  temperance  legialation,  with  its  unBatisfac- 
tor^r  rceiilte,  is  familiar  to  all.  A  subetitute  for  it  hiis  been 
adopted  in  ccitain  localities,  by  which  the  peroon  suffering 
damage  to  property  or  injury  to  person  committed  by  an 
ioebriatc,  hu  his  or  her  remedy  against  the  vender  of  the 
Intoxicating  agent  This  law  is  said  to  work  admirably,  by 
placing  the  renders  of  liquors  on  their  guard  against  selling 
any  one  customer  too  much.  It  executes  itself,  because 
where  injory  is  done  it  is  the  party  injured,  and  not  tlie 
T>olice,  who  demands  indemnity.  It  calls  in  tlio  force  of 
avarice  to  nentralize  that  of  appetite,  and  thus  tlio  good  of 
society  is  subserved  at  all  points.  This  example  belongs  to 
the  negative  dan  of  those  meaenree  which  may  be  embraced 
ander  the  term  attractive  legislation.  Two  forces,  both  ose- 
fnl  when  moderate  but  injurious  when  In  cxci'sa,  so  fur  spon- 
taneously antagonize  each  other  as  to  reduce  both  to  the 
point  of  safety  and  advantage. 

Bnt  social  science,  when  it  shall  have  once  fairly  passed  to 
its  stage  of  application,  will  not  stop  hero.  It  will  proceed  to 
devise  measures  and  perfect  adjustments,  which  will  not  only 
convert  the  strongest  and  thus  fnr  most  dimgerouH  tendencies 
of  society  Into  beneficial  ones  of  the  biliIic  strength,  but  it 
'  will  also  intensify  existing  good  impulses,  and  create  new 
onea  by  j^diciouBIy  holding  out  great  and  certain  rewards. 
There  are  many  ways  in  which  the  progressive  forces  of  ec- 
ciety  may  be  augmented  and  their  bencfici:il  effects  multi- 
plied. This  does  not  involve  the  im{>oesible  task  of  increas- 
ing their  general  sum.  The  e£Fects  are  Increased  on  precisely 
the  same  principle  as  the  effects  of  a  battery  are  increased  by 
a  wire  coil,  or  those  of  the  solar  heat  by  a  lens.    This  can 

•Forf  *b»  ^uaplt^M*  roll,  pp.  Sli,5S0;  a,  m^iti. 
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be  done  by  the  proper  idjuitmenti  of*  the  objects  ezperl* 
tnented  upon,  by  the  adoption  of  ingenloos  devices  whose 
BUoccBs  can  be  predicted  from  a  thorough  knowledge  of  the 
forces  to  be  dealt  iii  ith.  This  is  the  essence  of  all  invention, 
and  will  be  as  applicable  to  society  as  it  has  been  to  electrio- 
ity  or  to  light. 

In  order  more  fully  to  comprehend  the  futility  of  at- 
tempting tlie  progressive  control  of  society  without  Uie  most 
fundamental  knowledge  of  the  principles  by  which  it  is  gov* 
emed|  we  should  consider  the  fact  ^t  nearly  all  the  phe- 
nomena of  nature  have  at  .first  appeared  not  merely  inscm- 
table  but  paradoxical.  To  the  primeval  mind  the  ^  book  of 
nature ''  is  but  a  collection  of  Sibylline  leaves  which  have 
been  first  stirred  by  the  wind. 

Science  may  be  defined  as  an  eooplanaiion  of  the  phe- 
nomena of  the  universe  as  presented  to  the  senses.  This  im- 
plies that  these  phenomena  need  explanation,  which  is  true. 
It  is  often  said  that  the  first  presentation  of  a  natural  phe- 
nomenon is  as  likely  to  elicit  a  false  as  a  true  interpretation 
from  the  untaught  intellect.  This  is  much  less  than  the  truth. 
So  far  from  the  chances  being  equal,  they  are  almost  infinity 
to  one  against  the  true  interpretation  of  any  natural  phenom* 
enon  on  first  observation  by  the  untutored  mind  of  man.  1 
do  not  say  there  may  not  be  cases  in  which  the  first  impres* 
Bion  from  the  senses  may  be  in  correspondence  with  reality. 
It  is,  of  course,  true  that  new  facts  appealing  for  the  first 
time  to  the  cultivated  and  experienced  minds  of  civilized 
men  often  receive  an  immediate  interpretation  in  harmony 
with  reality,  but  for  this  they  have  the  advantage  of  a  wide 
experience  with  related  phenomena  and  acquired  knowledge 
of  tlic  true  meaning  of  other  facts  upon  which  these  depend. 
And  even  here  error  is  constantly  occurring  wherever  the 
new  phenomena  are  somewhat  remotely  or  obscurely  related 
/o  the  acquired  knowledge.  It  may  be  laid  down  as  a  rule 
^at  the  normal  deductions  of  the  mtellect  Itoia  >i\i<&  ^rodi^ 
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impn«»ona  of  eenae,  received  from  objects  not  obviously  i* 
Uted  to  otber«  already  acquired  by  experience  or  education, 
■will  be  nniformly  incorrect.  Not  only  so,  but  in  a  great 
number  of  caaea  ^ey  will  be  the  exact  revcno  of  the  reality. 
In  otber  wordi,  the  apparent,  where  no  acquired  data  exist 
for  directing  the  judgment,  will  generally  differ  widely  from, 
and  often  be  the  opposite  of,  the  real.  This  seems  to  result 
fram  the  nature  of  things,  from  the  necessary  fact  of  tinits 
intellect  and  the  actual  laws  of  physics  and  mechanics.* 

We  are  speaking  now  only  of  phenomena,  but,  to  show 
bow  nnivereal  is  the  law,  we  might  demonstrate  that  it  ex* 
tends  even  into  the  domain  of  metaphysics.  What  is  the 
.  relation  of  pheooiuena  to  noumena  f  Hot  a  philosopher  of 
any  note  can  be  named  who  has  ever  held  that  the  former 
bear  any  direct  resemblance  to  the  latter.  Most  metaphysi- 
ci«n>  insist  that  they  are  different  in  all  respects,  many  that 

>  n*  ntloulltf  At  MtloB  deprnds  not  upom  Ih*  powir  of  ■  bdog  to  nuon, 
bM  npoa  (be  corrMpeadaaeo  of  aeaul  deducUoM  witb  obJfctlTS  mlltj.  Tlw 
cffact  of  SB  iBloiieating  itinuliu  or  of  dcllriam  or  Iniuillj  on  Iha  indiTldukl's 
MtMB  !■  ualoBDiu  to  tliU  wbieb  would  rainlt  U  «  pcrfucttj  nllaatl  penoD 
mn  GODcriTCd  to  be  pboed  nniUr  lurraundlngi  M  whollj  nullkc  thoie  lo  wbieb 
be  h*d  bt«n  icciutomcd  (bat  no  (injlo  object  ihould  poiwii  ■  rMetabttDM 
to  uiT  tbat  be  had  erer  pcrcdred  wltb  hli  ieneM.  Under  luch  condjllon*  bb 
RMoa,  bowcier  dgoraiu,  would  bs  wbollf  uietcu;  «ll  biieoDcluKiDtii  •rauld  be 
Dilcrlj  f*1*e,  utd  Ui  actlotu  oorreipDadiDglf  wild  and  nuuiiukl.  He  csuld  not 
be  difiin^iabed  bj  thote  to  wbom  Ihi!  lurroundingi  wen  familiar  froio  a  real 
kmatiq  and  to  alt  Intent*  and  purpoaea  he  would  be  one,  with  the  aole  dilTcreiice 
thai  hie  condiiion  would  be  the  reault  of  objectke  or  (itemal  inatead  of  aubject- 
1t(  or  internal  derangtnent  For  what  we  call  "returning  to  ourielrci"  la 
almpljaretum  taaurroundlngaao  familiar  that  we  are  able  to  draw  correct  con- 
cln<ioDi  from  ibem.  Adiaeaied  ilateof  tbe  brain  brlnga  atrangeobjpcla  bvfore 
«anTCiau>D«*,  whlcb  are  wbolk  out  of  harmonj  wltb  objcclite  rcalilr,  aod  tho 
dedactk>DV  made  from  them,  and  accompanjloj;  actloua  performed,  are  neccflsa- 
rilf  wild  and  incoberenL  It  miut,  moreonr,  be  true  tbat  thia  abemnt  ilate  of 
miad  aad  aciloo  admita  of  all  dcgrcca,  and  irreipcctire  of  wbctber  due  to  aub- 
JrctiTc  or  objteliTC  eauaea.  Therefore,  Jual  as  we  find  all  ahaden  of  iDsanilf 
doc  to  oprebnt  deTan|;emeDt,  to  we  hare  all  degree!  of  irratianaLilT  due  to  igno- 
laaoe  of  (be  nTinxuneol.  It  may  bare  been  aomeiucb  train  of  reflection  ax  thIa 
(hat  moTcd  Soeratee  (a  aak  Ibe  gueilioa  which  I  haT«  adopted  u  t^  noVA  <A 
Ma  w»4  /WW  tiUe-pagf^ 
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there  can  be  no  poBBible  relation  of  any  kind  between  them, 
while  Herbert  Spencer'a  ingenions  theory  of  ^  tnmafigored 
realism  "  *  makes  the  one  bat  a  view  in  perspective  of  the 
other. 

Buty  excluding  all  metaphysical  comparisons^  the  phenom* 
enon  of  sense-impression  itself  is  a  paradox.  Physiologists 
now  tell  us  that,  instead  of  feeling  with  oar  extremities,  as 
we  seem  to  do,  we  feel  with  the  brain,  or  at  least  with  cer- 
tain  interior  nerve-centers.  Bat,  passing  to  the  objective,  all 
the  deliverances  of  the  most  important  of  onr  senses,  that  of 
sight,  would  be  inverted  but  for  the  aid  of  experience  which 
corrects  the  error  too  early  in  the  life  of  each  of  us  to  be 
remembered.  These  and  other  similiar  instances,  however, 
are  such  as  the  necessary  experience  of  the  organism  will 
correct  without  the  aid  of  instruction  from  without  or  effort 
from  within.  They  are  valuable  only  as  showing  the  great 
generality  of  the  law  of  paradoxes. 

As  we  emerge  into  the  domain  of  general  experience  we 
find  the  law  the  same,  but  the  consequences  become  more 
and  more  serious  the  more  remote  and  obscure  the  relations 
of  known  to  unknown  phenomena,  for  in  the  same  proper* 
tion  docs  the  mind  require  more  and  more  experience  and 
instruction  for  their  true  interpretation. 

There  is,  first,  the  great  astronomical  paradox  of  the 
earth's  diurnal  revolution.  The  sun,  moon,  and  stars  appear 
to  revolve  around  the  earth,  and  no  one  would  ever  think  of 
accounting  for  the  phenomena  on  any  other  principle  were 
he  not  taught  the  true  explanation.  AH  antiquity  believed| 
and  the  majority  of  mankind  still  believe,  the  exact  opposite 
of  the  truth  in  this  respect.  It  is  only  within  the  last  three 
hundred  years  that  the  geocentric  theory  has  been  fairly 
superseded  by  the  heliocentric,  even  among  the  ^Zt^  of  hu* 
manity. 

Then  there  is  the  paradox  of  the  earth's  support  To 
the  j>rimitive  mind  the  conception  of  a  world,  of  whatever 

^  Trioidplm  of  Ptjcbologj,**  to\.  U,  p.  4!)^ 
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eliipe,  saepended  in  space  b;  ineanB  of  equilibrating  fofM^ 
was  impofiBibk',  and  all  mankind  believed  tbat  it  rested  on 
■omc  other  object  or  lupport,  the  intcllct't  not  yet  bdng 
MroDg  enoagh  to  extend  the  series  and  realize  the  diffiealtjr 
of  tbe  explanation. 

Xext  comes  the  paradox  of  the  earth's  shapo.  To  the 
eye  of  sense  it  seems  flat.  It  has  been  detnonstratod  to  be 
spherical,  or  nearly  so.  ^Vhat  an  immcnac  delusion!  And 
yet  in  the  nature  of  things  it  was  necessary.  And  ho#  tmidi 
longer  has  error  prevailed  than  truth ! 

Agun,  take  the  age  of  the  earth.  Although  not  K>  ob- 
tnisire  a  paradox,  this  has  perhaps  led  man  further  into  eifor 
and  delusion  than  some  of  those  already  mentioned.  All 
the  old  cosmologies  prove  that  the  evidences  furniabed  to 
priuiItiTO  man  by  tbe  &oe  of  nature  led  him  to  assume  for 
the  age  of  the  earth  a  period  far  too  short — nay,  thousands, 
perhaps  millions  of  times  too  short.  The  truth  of  its  hoary 
antiquity  nov  jnst  begins  to  dawn  npon  as  after  the  most 
thorougli  investigation  of  the  materials  of  which  its  crust  is 
composed. 

Tbe  great  antiquity  of  tbe  human  race  is  another  para- 
dox, and  one  allied  to  the  last.  It  resisted  all  efforts  at  ex- 
pLuution  for  «  century  longer,  and  the  truth  has  reached  a 
modi  less  cumber  of  persons  than  tbat  of  the  antiquity  of 
fbe  ^obe.  Yet,  who  shall  measure  the  evil  that  this  long* 
obscorcd  truth  has  worked  in  society}  Who  shall  predict 
tbe  good  its  rerelation  is  to  accomplish  t 

To  primitive  man  the  wind  is  a  paradox.  An  inTistble 
power,  it  could  only  be  likened  to  mind  or  spirit,  and  was 
nsnally  endowed  with  intelligenco  and  will. 

As  obserration  b^an  to  be  made  of  the  substances  found 
on  the  globe,  many  other  equally  mysterious  and  invisible 
gases  vcte  set  free,  and  these  were  all  regarded  as  demons. 

Gravitation  was  another  profound  paradox,  and  one  which 
has  scarcely  jet  been  redeemed  from  this  category.  Things 
]  to  gtsvitate  toward  the  earth  because  it  was  l\\e\t 
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nature,  a  mere  ^^  vicious  cirde/'  Scaicely  n  better  argument 
CAD  be  adduced  to-day,  but  immense  progress  has  been  made 
in  bringing  the  whole  sokr  system  at  least  under  this  one 
law. 

The  real  variability  of  the  condition  of  the  earth's  emst 
is  a  stubborn  paradox  which  has  required  a  Hutton  and  a 
Lyell  to  explain.  Under  the  deluding  error  of  its  present 
stability,  the  great  Cuvier  invented  his  cataclysms,  which 
only  lost  their  last  defender  with  the  death  of  Louis  Agassiz. 

The  indefinite  variability  of  the  forms  of  life  on  the 
earth  is  a  still  more  subtile  paradox,  and  some  who  are  thor- 
oughly acquainted  with  these  forms  still  cling  to  the  testi- 
mony of  appearances. 

The  natural  evolution  of  the  solar  system,  first  system* 
atically  formulated  by  Immanuel  Kant,  is  now  pretty  gener 
ally  accepted  among  advanced  thinkers  as  a  substitute  for 
the  explanation  of  special  creation  which  in  the  nature  of 
the  human  mind  was  the  first  and  apparent  one.  With 
greater  or  less  modifications,  this  truth  will  doubtless  one 
day  be  recognized  as  one  of  nature's  many  paradoxes. 

The  genetic  or  inoniatic  origin  and  development  of  life 
on  the  globe  is  fast  passing  through  the  same  phases,  and  is 
now  on  its  high  way  to  recognition  and  admission  to  the 
class  of  truths  whose  opposite  is  first  long  believed  because 
wearing  the  outward  garb  of  reality. 

But  this  truth  must  soon  carry  with  it  the  deeper  and 
still  more  paradoxical  one  that  organic  and  inorganic  nature 
are  one.  Evolution  itself  is  a  paradox,  no  matter  into  what 
department  of  it  we  may  inquire. 

Man's  animal  nature  is  a  paradox.  Evident  as  it  really 
is  that  a  man,  viewed  from  a  physical  stand-point,  is  an  ani- 
mal, still  a  variety  of  causes,  some  of  them  purely  conven- 
tional but  none  the  less  natural,  have  conspired  to  prevent 
tlie  recognition  of  so  obvious  a  truth. 

As  we  ascend  the  scale,  we  find  that  mind  itself  is  not 
^  mjratery  only,    bat  a  true  paradox.    Beginnlxij*  mlh  the 
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senMB,  every  perception  la  paradoxical.  We  think  vn  fttlL 
utd  see  definite  ot>ject8.  Xo  doubt  we  do,  bat  they  art  BOt 
what  tbe;  eeem  to  be.  All  that  affects  ue  is  tiio  modlaiii. 
We  bear  only  vibrations  of  air;  siglit  is  but  the  contaot  of  B 
paradoxical  etber.  Color  is  an  illuBion,  residing  in  tba  eyt^ 
or  rather  in  the  ether  that  penetrates  if,  and  not  in  the' 
object.  Consc:iouBnei«  itself  is  in  a  certain  sense  a  pindos. 
It  appears  to  be  wholly  under  our  control  and  indepMiduit 
of  external  influences.  Yet  there  are  many  substancea  wIlilBh, 
ta&en  into  the  syetcm  in  various  ways,  instantly  rob  ui  of  all 
control  of  the  mind.  It  rcluxes  into  eonia,  or  tlios  into  de- 
lirium, according  to  the  objective  nature  of  such  eubstanoaL 
Finally,  the  will,  that  highest  power  of  mind  of  wlihdi  m 
boast  8o  much,  is,  if  not  a  chimera,  at  least  a  far  different 
thing  from  what  it  appean  to  be.  The  real  paradox  here  ia 
tlie  tmth  that  it  ia  an  effect  as  well  aa  a  cause.  Like  the 
imivene,  like  life,  like  man  hinuelf,  like  the  other  faculties 
of  mind,  the  will  ia  a  genetic  product  of  cosmlcal  law.  The 
iUnuon  coneiata  in  auppoeing  that  onr  will  is  Bubjcct  to  oar 
orden,  that  it  ia  in  any  eense  free.  Yet  here  in  the  depen> 
denee  of  the  will  we  have  a  paradox  which  clings  with  the 
ntoiOBt  tenacity,  even  to  the  most  enlightened  of  mankind. 
Tbey  liare  be«i  compelled  to  admit  the  monistic  principle 
in  the  celestial  bodies,  in  tlie  inorganic  world,  perhaps  in  the 
organic  world.  They  may  be  even  willing  to  agree  that  man 
is  himself  a  genetic  product,  that  brain  has  been  mechanic- 
ally evolved,  that  sensation  and  even  thought  arc  the  effects 
of  antecedent  causes,  but,  when  the  great  demt-god  teiU  is 
•ongfat  to  be  rolled  in,  they  take  fright  and  resist  this  last 
encroach ment.  These  several  classes  of  mind  only  show  the 
d^reca  of  causal  power  with  which  they  are  endowed.  A 
fall  complenient  of  causality  never  allows  itsiilf  tn  bo  arrcst> 
ed  by  tlie  consideration  of  consequences.  If  the  universe  is 
the  theatre  of  law,  freedom  is  a  lielusion. 

last  of  all  must  we  add  the  paradox  that  society  ItaeU  \& 
tk  doaimm  tf/£iir,  and  tiutt  its  Toovements,  bo  far  from  ^)eV&( 
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sporadic,  irregalar,  and  incapable  of  classification  or  predic* 
tion,  are  the  strict  determinable  products  of  antecedent  cansea, 
which  can  be  studied  and  known  by  man  in  the  same  way  that 
the  causes  of  physical  phenomena  have  been  studied  and 
learned  by  him — ^by  the  scientific  method.  Although,  when 
we  consider  particular  acts  of  individuak  or  of  communitie8| 
they  seem  to  have  emanated  from  their  own  arbitrary  free* 
will,  and  theref ore,  so  far  as  science  is  concerned,  to  be  purely 
fortuitous  and  incalculable,  yet,  when  vast  numbers  of  sudi 
acts  are  collected,  co-ordinated,  and  tabulated,  they  are  found 
to  fall  readily  under  a  few  general  laws  more  or  less  modified 
by  numerous  special  laws ;  proving  that  even  this  great  field 
of  nature  belongs  to  Science  the  moment  she  sees  fit  to  re- 
claim it. 

Wo  perceive,  then,  that  not  only  is  nature  wholly  unknown 
to  primitive  man,  not  only  is  it  full  of  mysteries  and  deep- 
hidden  secrets,  but  it  is  full  of  actual  illusions,  deceptions, 
and  paradoxes.  It  matters  not  in  what  field  of  that  knowl- 
edge  which  long  study  of  it  has  brought  forth  we  may  look, 
we  find  that  the  true  condition  of  things  was  not  merely 
unknown,  hut  that  the  actual  manifestations  of  natural 
phenomena  have,  from  their  very  nature  and  that  of  the 
human  mind,  led  man  to  believe  things  were  other  than  they 
are,  often  precisely  the  reverse.  It  may  almost  be  stated  aa 
a  rule  that  appearances  are  the  opposite  of  realities.  Not 
ignorance  alone,  but  errcr^  is  the  necessary  result  of  strict 
obedience  to  the  dictates  of  sense,  before  it  is  accompanied 
by  the  most  thorough  and  prolonged  process  of  scientifio 
verification  (vol.  ii,  p.  417).  Things  are  not  what  they  appear 
to  be.  They  are  usually  wholly  different,  very  frequently 
just  what  they  seem  not  to  be.  Nature  is  one  great  paradox, 
embracing  many  minor  ones. 

Briefiy  to  recapitulate :  there  is  the  astronomical  paradox 
of  the  earth's  true  motions ;  the  terrestrial  ]>aradoxes  of  the 
earth'a  fgare,  sapportf  and  antiquity;  the  geological  para- 
dox- of  the  changes  going  on  in  the  eaxtio^a  crQ&\.\  ^^  tcl^Xat 
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orologieal  pandox  of  the  winds ;  tbe  chemical  puidoat  of 
faivifiiblo  gases;  the  physical  paradox  of  gravitatioii ;  tbs 
Cttmolngical  paradox  of  the  evolution  of  the  soUr  sjMMu; 
the  biological  paradox  of  the  variability  of  Bpcok*  and  the 
evoIntioD  of  linng  forms;  the  anthropological  puftdox  of 
tl>e  aDimal  origiD  and  nature  of  man  ;  tlio  ptyohtdogiMl 
paradox  of  the  mecbanical  development  of  tlia  mind,  and 
it«  absolute  dependeaco  opon  the  brain  and  oerroBB  ajt- 
tern ;  the  moral  paradox  of  the  dependence  of  ttie  vfU ;  atld» 
finally,  tbe  aociological  paradox  of  the  reiga  of  tlxed  lavaln 
•ociety. 

Sacb  is  a  haaty  survey  of  man's  true  relatiou  to  iht 
irorld  in  which  he  is  placed — a  crude  euumeratioa  of  dw 
moet  general  illusions,  deceptions,  and  paradoxd*  of  nature. 
But  within  each  of  these  great  groups  tlicre  in  a  mnltitudo 
of  minor  phenomena  which  all  partake  of  the  same  general 
duncter.*  Only  so  foat  as  appearances  have  been  made  U 
fpvt  way  to  realities,  whether  in  tbe  domain  of  physical, 
▼ital,  or  psychic  lawa,  have  mankind  been  able  to  make  any 
material  progress.  Only  when  tlie  same  shall  have  been 
done  in  the  domain  of  social  laws,  will  social  progress,  ex< 
eept  of  the  secular  kind,  be  possible.  Physical  realities 
have,  one  by  one,  been  stripped  of  their  masks,  and  dragged 
before  the  light.  Once  caught,  they  have  been  tamed, 
trained,  and  put  to  man's  service.  To  this  atone  is  due  all 
oar  brilliant  material  civilization.  Vital  laws  liavo  been  gin- 
gerly invaded,  but  with  proportionate  results.  Psychic  laws 
have  long  received  attention,  but  from  so  false  a  stand-point 
that  little  more  tlian  the  natural  results  havo  been  achieved. 
SfiHala  have  stood  absolutely  still,  if  tbey  have  not  gone 
backward,t  aa  the  *'mora]  science"  writers  admit,  because 
tbe  appearanat  of  %,free  will  has  not  yet  ^ven  way  to  tbe 
reality   ot    a   dependent  will.     Social   laws   have   received 

f  TWMlTM 
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scarcely  any  attention,  and,  as  a  oonaeqnenoe,  aodetjr  m  a 
whole  has  undergone  no  improvement,  although  the  vastlj 
disproportionate  extent  to  which  physical  progress,  due  to 
the  discovery  of  physical  truth,  has  overUipped  and  over- 
grown it,  makes  the  social  stagnation  anodier  paradox*  to 
thousands  who  mistake  material  progress  for  social  progresB. 
Now,  every  one  admits  that  the  practical  use  of  science 
U  its  application  to  art.  The  application  of  science  to  art  ia 
only  another  way  of  expressing  the  utilization  of  the  mate- 
rials and  forces  of  nature.  By  a  knowledge  of  natural  laws 
man  is  enabled  to  harmonijee  natural  forces  with  human  ad* 
vantage.  This  truth,  of  course,  must  be  generaL  It  would 
be  illogical  to  pretend  that  it  applies  to  some  kinds  of  natural 
laws  and  forces  and  not  to  others.  What  becomes,  then,  of 
Uiisaez  faire  t  Yet  some  who  would  be  the  first  to  grant 
the  above  premises,  who  are  strongest  in  the  conviction  that 
society  is  the  domain  of  regular  laws,  who  are  most  earnest 
in  their  search  for  these  laws,  nevertheless,  strangely  enough, 
deprecate  all  attempts  on  the  part  of  the  agents  of  sode^ 
to  control  the  social  forces  and  harmonize  them  with  the 
social  welfare.  This  is  perhaps  well  enough,  in  so  &r  as  it 
may  tend  to  check  these  attempts  at  this  time,  although  such 
attempts  are  rather  to  be  smiled  at,  as  we  smile  at  the  plans 
of  the  would-be  inventors  of  self-acting  motors,  were  they 
not  often  so  serious.  But  why  lay  so  much  stress  on  these 
crude  failures  at  invention,  due  to  the  absence  of  science  f 
Wliy  point  to  them  as  permanent  warnings  against  all  future 
attempts  to  regulate  society?  Why  cry  "Zaiw^s/aw/"  as 
if  society  would  ever  work  out  its  own  progress  f  .  As  well 
say  to  all  inventors :  Cease  tiying  to  control  nature,  let  it 
alone  and  it  will  control  itself;  it  will,  if  left  undisturbed, 
work  out,  in  its  own  good  time,  all  the  cotton-gins,  reaping- 
machines,  printing-presses,  and  sand-blasts  that  are  needed. 
Why  not,  because  the  first  telegraph  line  and  the  first  ocean 
eah}e  laiJed,  crj  down  the  Wheatstones  and  the  Fields,  and 
^J^  Let  these  matters  alone,  they  will  leguiale  V^iecuai^N^al 
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In  point  of  fact,  there  were  many  wlio  did  eo  enUn,  m  ■>} 
personal  recollection  of  tlie  laat-namod  event  ttteiti;  aod^ 
allboQgh  they  did  not  claim  that  nntiire  would  ant  do  tiMM 
things  itself,  they  insisted  that  they  could  never  be  dfllM. 
Bat  even  this  last  is  not  an  uncommon  position  on  the  • 
lo^cal  question.  In  the  domain  of  physics  and  i 
of  industry  and  commerce,  we  are  accustomed  to  etil  mdi 
people  "  croakers  "  and  "  retardataires."  Wiiat  ihill  we  mj 
of  them  in  the  field  of  social  science  t  If  sodefy  ll  to  be 
benefited  by  the  establishment  of  a  social  scionoe,  jnj,  how 
it  it  to  be  done,  except  by  the  same  means  that  lure  m»- 
dered  other  sciences  so  nsefult  What  would  be  tbonght  of 
ft  snccessful  experimenter  in  physics,  should  lie  flontalitlj 
'  maintain  that,  while  all  the  phenomena  with  which  lie  deilt 
were  nnifonn  and  goveined  by  fixed  laws,  it  was  neverthe^ 
leib  lueleea  to  hope  that  they  could  over  be  made  more  bene- 
fieUl  to  man  than  natnn,  nnalded,  renden  them,  and  ahonld 
pwpetnally  ehineterlie  all  who  attempted  this  aa  mere  med* 
dicre  with  the  nnehangeable  laws  of  nature  I  Such  a  poei- 
^aa  woald  be  prononnced  highly  inconsistent,  in  view  of  the 
actual  benefita  which  man  haa  derived  from  just  such  artifi- 
oal  aod  meddlesome  control  of  physical  forces,  and  of  the 
fact  that  every  snccessful  experiment,  whether  useful  to  man 
or  not,  implies  and  involves  such  extra-natural  modification. 

The  only  way  in  which  any  science  has  ever  done  any 
practical  seiriee  has  been  in  enabling  man,  by  the  aid  of  the 
indght  and  foresight  it  has  furnished  him,  to  control  the 
kwB  and  forcea  which  that  sdence  explains,  and  to  bring 
tbem  into  harmony  with  his  own  wants.  The  social  science 
cm  fonn  no  exception  to  this  rule ;  it  roust  come  strictly 
whhin  ita  scope  and  purview.  Bat  bow  shall  the  social 
forces  be  controlled  but  by  society  Itself,  and  through  its 
own  chosen  agents  I 

Let  na  admit,  however,  as  candor  dictates,  that  almost 
•veiTthing  that  baa  been  laid  by  the  advocates  o£  lauset 
/uirw  aboat  th»  tviU  of  goventmeaUi  Interferenca  \a  tni«) 
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and  tliat  there  is  mach  more  that  has  not  been  said  which 
should  be  said  on  the  same  snbjeet.  Let  ns  only  take  care 
not  to  admit  the  principle  in  its  abstract  essence,  which  is  the 
only  hope  there  is  for  the  ultimate  establishment  of  a  teleo- 
logical  progress  in  society. 

It  is  true  that  the  laws  of  society  are  so  deep  and  so 
occult  that  the  present  political  rulers  have  only  the  vaguest 
conception  of  them ;  that  sociological  paradoxes  are  so  com« 
mon,  nay,  almost  universal,  that  as  a  rule  their  supposed 
ingenious  devices  fail  entirely  or  produce  eflfeots  the  revene 
of  those  intended,  and  expose  them  to  the  merited  rebukes 
of  scarcely  less  deluded  critics  who  unfairly  judge  them  from 
these  effects  after  they  have  taken  place ;  yet,  amid  all  this, 
the  principle  remains  unshaken. 

While  there  is  a  social  statics,  there  is  no  statical  condition 
of  society.  Just  as  the  mechanical  laws  of  equilibrium  do 
not  prevent  the  incessant  motion  and  change  of  all  things  in 
the  universe,  so  the  establishment  of  the  laws  which  tend  to 
preserve  society  as  it  is  does  not  alter  the  fact  that  society  is 
in  a  state  of  incessant  change.  It  is  social  dynamics,  there- 
fore, which,  whatever  may  be  its  real  importance  compared 
with  social  statics,  must  always  possess  the  chief  interet^t  in 
tlie  science  of  sociology,  as  the  end  for  which  all  other  laws 
are  studied  and  principles  laid  down. 

The  movements  of  society  are  various,  and  may  be  va* 
riously  classified.  There  are  changes  in  quantity  and  in 
quality,  in  position  and  in  location.  Population  underyroes 
a  thousand  modifications.  Customs,  laws,  governments, 
religions,  industries,  all  change,  disappear,  and  re-appear. 
Character  and  physical  constitution  also  vary  almost  beyond 
limitation.  On  each  of  these  peculiarities  different  classifi- 
cations may  be  and  have  been  based.  But  the  fundamental 
classification,  and  that  which,  though  not  independent  of 
these,  Jiea  below  them  and  supports  them  all,  is  the  distino* 
^oa  of  progreaalve  and  non*progres^v^  c\vaxig|Q&«   lu  \bA 
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I  course  of  tliia  work  rigid  and  anainblgiioiis  tli.-fliiitIoM  of 
tliL-«e  temis  will  be  introduced  (vol.  It,  pp.  lOS,  l(il),  and  tliia 
may  therefore  be  Iiere  di^jtenged  witL,  Fur  tbe  present  we 
need  onir  maintain  that  there  is  eucli  a  thing  as  a  definite 
■taadard  of  human  progreHilveness,  leaving  the  Bubstantift- 
tign  of  tliat  j>ropo«Uion  for  a  future  place. 

Of  retrogrei«ive  modifications  Uttlu  need  bo  said.  That 
they  occur  can  not  be  denied,  but  whenever  tlivy  do  so  it  is 
slways  in  atrict  accordance  with  the  established  laws  of  nat- 
ure. The  main  drift,  however,  of  social,  and  indeed  of 
anthropological  changes,  has  ever  been  and  is  still  progres- 
jive,  and  it  is  with  these  that  we  liavo  now  chiefly  to  deal. 
These  constitute  the  true  field  of  social  dynamics,  and  the 
le^timate aim  of  this  science  is  toascertain  the  laws  of  theao  ' 
changes.  But  knowledge  would  be  uhclcss  if  contincd  to 
the  mere  contempktion  of  trut}i.  As  M.  Comte  so  justly 
remarks,  all  tliat  distinguishes  science  from  mere  erudition 
is  the  power  it  affords  of  rendering  knowledge  usefnl  by 
Oer  abling  us  to  predict,  and  thereby  to  prepare  for  and  modify 
•events  and  results.*  If  eociul  dynamics  is  a  true  science,  this 
ia  its  chief  aim.  It  should  investigate  the  laws  of  human 
pmgreM  with  a  view  to  it\fiueno«  that  progress  for  the 
ffxid  of  society.  But,  according  to  our  definition,  lioreuftcr 
to  be  more  fully  stated,  to  do  this  Is  simply  to  increase  the 
rate  of  that  progress. 

Social  progress  as  thus  defined  is  capable  of  a  still  furtlier 
«abdivision  into  p(U8ive,oi  negative,iLnd  aetive,OT poaitiM. 

Passive,or  negative,  progress  contemplates  the  forces  of 
society  as  operating  in  their  natural  freedom,  subject  only  to 
the  laws  of  evolution  in  general.  Here  society  Is  regarded 
as  passive  In  the  sense  of  being  simply  acted  upon  by  the 
forces  that  surround  it  and  operate  within  it.  It  is  conceived 
as  negative  from  Uie  absence  of  any  force  extraneous  to  thet>e 
regular  natoml  forces  operating  in  the  direction  of  their 
limitation  or  modification.  Such,  it  is  believed,  baa  been  t\\Q 
'"niloMopliUFoiitir»,"rol.U,p.i(i;  Tol.  Ill,  pp.  8, 1\%. 
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nature  of  meet  of  the  progreM  thus  far  attained  by  aocietyi 
U8  it  is  of  all  tliat  which  has  taken  phice  in  the  animal,  vege- 
table, and  inorganic  kingdoms  of  nature, 

Active,or  positivOi progress  takes  phoe  throogh  the  appU* 
cation  to  the  natural  forces  acting  in  and  upon  society  of  a 
force  external  to  and  distinct  from  them.  To  the  regular 
course  of  the  social  phenomena  as  determined  by  the  laws  of 
evolution,  we  must  conceive  added  a  new  force  limiting  and 
directing  these  into  special  channels  and  for  special  ends. 
Its  chief  quality  as  distinguished  from  other  forces  is  fur* 
po9e.  In  short,  it  is  the  teleological  force,  the  abstract  con* 
ccption  of  which  is  familiar  to  all,  having  formed  the  basis  of 
theological  philosophy.  Indeed,  this  element  is  by  no  means 
new  as  a  factor  in  social  dynamics.  The  pure  processes  of 
nature,  conceived  as  unintelligent,  have  never  been  deemed 
8ufflcient  to  account  for  social  phenomena.  A  teleological 
force  has  always  been  believed  to  preside  over,  control,  limit, 
and  direct  the  affairs  of  men  to  special  progressive  ends.  No 
time  need  therefore  be  spent  in  endeavoring  to  define  the 
nature  of  this  force,  it  having  already  been  closely  woven 
into  all  our  conceptions  of  social  progress  by  theological 
tcacliings  familiar  to  all.  The  only  thing  new  about  the 
idea  under  consideration  is  the  iource  of  this  influence.  The 
progrcM  of  our  knowledge  of  nature  has  tended  steadily  in 
the  direction  of  narrowing  down  the  field  of  alleged  teleo- 
logical power,  banishing  it  from  each  of  the  great  provinces 
of  nature — ^first,  from  the  celestial  realms,  which  are  now 
presided  over  by  the  strictest  mathematical  laws,  and  then 
from  the  other  fields  of  increasingly  complex  phenomena. 
And  so  great  has  been  the  success  thus  far,  and  so  complete 
the  proof  of  the  possibility  of  genetic  explanation  where 
teleological  explanation  has  eo  long  been  regarded  nccessaxy, 
that  consistent  minds,  having  no  natural  or  hereditary  bias, 
are  ready  to  concede  the  probability  that  teleological  influ« 
e/icea  must  eventually  be  excluded  from  the  whole  domain 

of  oataral  pbeDomena. 
7 
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TUop  mtut  it  be  forgotten  tliat  tlie  very  idea  of  a  teleolo^ 
lol  force  u  an  anthropomorphic  conception.  But  for  the 
knowii  power  of  man  to  modify  nature  to  hia  own  ends,  no 
•Qch  power  would  have  ever  been  aacribed  to  liia  divinities. 
Jinii,  althou|;h  tlie  reality  of  such  au  aecribed  power  bo  dis- 
proved by  the  light  of  scientific  trutli,  the  eource  of  sucli  a 
conception  will  stiU  remain  aa  an  objective  reality.  It  is 
thia  reality  that  it  is  sought  liere  to  recognize  and  rehabili- 
tate, and  to  bring  forward  aa  the  true  active  or  poaitivo  force 
in  social  dynandca.  Xo  one  can  fail  to  perceive  its  identity 
with  what  ba*  been  already  deaignated  as  anthropo-teled- 
ogy  {gvj>ra,  p.  2S),  the  power  of  man  to  modify  and  direct 
the  forces  of  nature  for  hia  own  purposes,*  White  tliii 
force  was  there  applied  generally  to  all  the  proecasea  of  na- 
ture and  shown  to  conBtiliite  the  cliief  element  of  the  indi- 
vidual progress  of  mankind,  its  application  is  here  limited  to 
the  natural  lawa  of  society,  and  it  ia  proposed  to  show  that 
to  ita  gL'ncral  recognition  will  bo  duo  a  rcncwod  and  grcutly 
accelemtcd  progressive  movement  in  eociety, 

Thia  force  ia  regarded  na  active  by  reoRon  of  its  direct 
sctioi  uj>on  the  remaining  forcca  controlling  aocicty,  while 
propresa  thus  produced  may  bo  fitly  called  ^s/;irc,  from  the 
purely  arbitrary  character  of  ita  proccasea  and  the  recogni- 
tion of  man  himself  as  the  disposer  of  social  events.  As,  iu 
individual  action  and  enterprise,  this  force  ia  tho  real  causo 
«f  all  invention,  through  which  nearly  all  the  material  pro;:- 
rcM  of  the  world  has  been  effoetod,  so  it  is  claimed  that,  if 
eociety  is  admitted  to  he  the  theatre  of  natural  forces  in  the 

*  Tbe  iDodifintlon*  of  ndura  which  follow  ■cieace  ind  which  conilJlutr  irt 
Bfc  (wotold — objc<tlTe  or  posiliTc,  lud  ■ubjcdlrc  or  Dcgatiic.  In  the  fiml  u' 
tbne  nica  mui  lUipM  nmture  [o  hii  wintB,  In  Ihc  aiicond  he  adrnpig  himtcif  lo 

B»i]ifii:\l  and  [orcril  Into  channc1i<  adTuntigeouii  to  mui.     Dut  whtro  he  hai>  na 
,      direct  control  orcr  phenomciw,  •>,  r.  g,^  tbe  weaiber,  be  RccocDpllAhen  Ibe  amot 
purpoM  b7  nodityjig  bii  dwd  ImninUitc  nirroundin^  mi  ftdk^tft^ Wn*AV  vb 
<Boditioaf  which  b-i  it  uamblg  la  cbtagr,  t  bjr  tbe  lll*eitt4on  ol  c\QttiVn^,fti6  *»* 
^intct/oa  ofbooMCM,  He, 


k* 
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lame  senso  as  the  remtining  departments  of  nature,  there  to 
no  escaping  the  conclusion  that  the  extension  of  the  sam# 
force  or  influence  to  social  phenomena  may  yield  oonespoud* 
ing  results.  To  deny  this  is  to  deny  the  pandlelism  of  soeial 
and  physical  phenomena— t.  «.,  to  deny  the  existence  of  a 
social  science. 

Let  us  insist  once  more,  however,  that  9cieM$  must  pre- 
cede ar^/  that  ducovery  mvislt  antedate  inventum.  For,  as 
already  said,  the  cause  of  the  failure  of  all  attempts  sit  InTen- 
tion  in  politics  thus  far  has  been  ignorance  of  the  laws  of 
nature  controlling  human  events.  It  must,  therefore,  be 
frankly  admitted  that,  at  the  present  stage  of  human  knowl- 
edge, the  great  work  to  be  done  is  the  investigation  of  these 
laws.  This  is  the  province  of  sociology  at  the  present  infan- 
tile stage  of  the  science,  and  too  much  praise  can  not  be  ao* 
corded  those  pioneers  of  this  science  who  insist  that  we 
must  not  advance  too  rapidly,  but  must  first  assiduously 
apply  ourselves  to  the  task  of  collecting  materials  and  sup- 
plying data  for  the  future  prosecution  of  the  study  of  sociol- 
ogy. But  it  will  not  do  to  go  so  far  as  to  assert  that  this  pas* 
sive  or  negative  department  constitutes  the  whole  of  that 
science.  Were  such  the  case,  then  would  it  be  a  plaything, 
and  deserve  to  bo  classed  along  with  the  metaphysics  of 
the  middle  ages,  as  a  mere  grindstone  for  the  sharpening  of 
human  wits. 

Social  ])hcnomena  have  been  shown  to  be  capable  of  vari- 
ous kinds  of  independent  classification.  The  most  important 
of  these  was  htited  to  bo  that  into  progressive  and  non-pro- 
grcBsivc.  Of  progressive  phenomena  two  general  divisions 
were  made — the  one  passive  or  negative,  the  other  active  or 
positive.  The  laws  governing  all  these  classes  of  social  phe- 
nomena arc  of  the  utmost  importance,  and  constitute  the 
lo^itiiimtc  province  of  sociological  study.  Bui  in  all  except 
the  last-na  ned  siilKli vision  pure  science  is  involved,  with  no 
f/jjvct  alhiHion  to  rH.  In  the  last-named  subdivision,  it  is 
jowea  to  the  art  of  regulating  society. 
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The  science  wliicli  ooncema  iteclf  wrtli  tlie  laws  of  tbo  eo> 
eiul  order  is  social  etaticB.     Tliat  wliicli  connidLTB  tlie  f.-ondi- 
tions  of  social  jtrvgrtta  Is  social  dj'nuiiiics.     Quo  branch  of 
Aocial  d,>-n4tinica  coutlnes  iuolf  to  tliu  iioriiiul  clmngus  {^iiig 
on  in  lociety  under  tlie  sole  infiueoco  of  nnturul  laws,  and  ia  , 
Atrictly  analogous  to  the  dynamica  of  astronomy  or  pliystcB.  ] 
The  study  of  tbis  class  of  laws  has  no  other  object  than  that  I 
of  mere  ^uMoiwy.     It  admits  of  no  attetiipts  to  connect  dis-  ' 
cover?  with   Jnrention.      But   the  other  brunch   of  social  | 
djnainicH,  that  which  embraces  the  influence  of  those  active  : 
or  positive  forces  heretofore  described,  necessarily  connects  j 
the  study  of  tLese  forces  with  the  art  of  applying  them, 
which  ia  a  distinctly  human  process,  and  depends  wholly  oa  j 
tlie  action  of  man  himself.     This  art  may  bo  very  appropri- 
ately named  Sodocracy,*  althotigli  it  le  the  same  that  has  been 
sometimes  called  politica,  giving  to  tliat  term  a  much  wider 
range  than  that  now  usually  assigned  to  it.    We  have,  there- 
fore, besides  social  statics,  negative  and  positive  social  dy- 
namics, all  of  which  classes  are  necessary  to  constitute  sociol- 
ogy a  true  science. 

It  wonld  be  easy  to  show  that  any  ecience  poaeesBes  jast 
these  stages  of  development,  and  that,  before  it  can  become 
usefol  to  man,  the  lost  or  positive  stage  must  be  reached. 
By  means  of  this  alone  can  the  principles  of  a  science  be  ap- 
plied to  Imman  nses — i.  «.,  to  art.  A  science  which  can  not 
be  so  applied  is  useless,  and  an  acquaintance  with  its  laws 
constitutes  what  Comte  distingnishca  as  mere  "erudition." 

This  should  not,  however,  discourage  the  investigation 
of  any  department  of  nature  whose  immediate  application  to 
human  needs  can  not  be  perceived.  The  history  of  discov- 
ery ia  too  full  of  examples  of  the  unexpected  practical  fruits 
of  abstruse  and  apparently  valueless  researehes,  to  warrant 
the  prediction  that  any  thing  must  necessarily  he  useless. 

Again,  there  are  many  sciences,  and  sociology  may  be  one, 
the  precise  manner  of  wJiose  returns  in  direct  bcne&V  Xo  ^a 
'fvc  "Peao  Moathlj,'-  JI«y,  1881,  p.  336. 
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race  is  as  yet  very  obscnrei  and  in  whose  ttndy  the  greatest 
efforts  should  be  made  to  refrain  from  andae  attempts  to 
apply  its  principles  before  they  have  been  established  npon 
the  most  certain  foundations.  In  such  eases  it  is  better  to 
linger  long  and  patiently  at  the  statical  and  passively  dy» 
naniicttl  stages,  and  to  understand  thoroughly  its  positive* 
ly  dynamical  principles,  before  venturing  to  point  out  the 
proper  mode  of  their  active  application  to  art  But  this  is 
quite  another  thing  from  maintaining  that  these  sciences 
admit  of  no  such  application,  which  is  the  absurd  position  of 
the  laisaes  /aire  school  of  sociologists — absurd,  since  it 
involves  a  direct  contradiction,  and  clearly  concedes  that  no 
such  science  exists. 

The  problem,  therefore,  is  one  of  method.  The  immediate 
question  is.  What  measures  are  safe,  what  means  certain  to  re* 
suit  in  increasing  the  harmony  and  diminishing  the  discord 
between  the  phenomena  of  nature  and  the  welfare  of  man  t 

In  the  discussion  of  all  questions  respecting  the  legiti- 
mate sphere  of  positive  law,  it  must  finally  become  recognized, 
as  it  has  been  in  so  many  other  questions  in  which  abstract 
principles  have  once  been  defended,  that  no  such  principles 
exist,  and  that  each  special  issue  must  be  considered  upon  its 
own  merits.  Its  advisability  will  depend  upon  its  own  spe- 
cial nature  and  upon  the  circumstances  under  which  it  must 
operate.  "Whether  it  will  in  reality  prove  more  beneficial 
than  injurious  becomes  in  all  cases  a  simple  question  of  fact, 
and  its  adoption  or  rejection  must  always,  as  now,  be  due  to 
the  opinion  of  the  legislator  as  to  what  are  to  be  its  effects. 
But  this  verv  admission  onlv  shows  the  immense  importance 
of  reducing  legislation  to  a  science  as  exact  as  possible.  Ex- 
perience must  be  organized  and  judicially  weighed.  History 
must  be  thoroughly  understood,  not  only  in  its  superficial 
bearings,  but  in  its  fundamental  principles,  as  an  index  to 
human  nature  in  general.  But,  above  all,  the  laws  mani- 
fested by  the  social  forces  (i/j/Va,  p.  468),  the  first  principles 
of  Bocial  mecliaDicSf  must  be  drawn  from  the  great  "hie- 
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nircli;"  of  siiiiplor  sciences  iijton  wliiuli  tliu  social  sctunoo 
roeii,  and  theurctically  luaatered  hy  tliu  law-uiaker  and  the 
Btatbaiiiuii. 

Tiitre  are  already  ninny  minor  questions  of  jtositivo  law, 
national  control,  and  public  intervention  in  social  iiitereourso 
fliiil  ]>rivate  bun^inesa  affairs,  wliich  almost  uucoiisciouEly  have 
]uu«fd  through  the  stage  of  discussion,  been  conceded  by  the 
lauKtz  f'tirt  school,  and  adopted  by  society  in  many  conn- 
tries.*  The  advantages  of  the  municipal  control  of  the  fire 
department  in  cities  ia  so  obviuus  that  scnrcoly  any  oiio  can 
be  found  to  favor  private  companies.  Po^ilal  affairs  in  some 
countries  occupy  nearly  the  same  {Ktsition.  In  a  fe^v  coun- 
tries the  management  of  telograph  lines  has  with  a  feeble 
struggle  passed  out  of  private  hands.  Lines  of  passenger 
travel  and  freight  transportation  might  be,  no  doubt,  in 
many  if  not  all  cases,  and  have  in  some  cases  already  been, 
advantageously  transferred  to  the  public  charge.  In  Ger- 
many and  the  United  States  public  instruction  has  been 
made  in  a  great  measure  to  BU{>crscde  private  instruction. 
In  the  former  country  it  is  compulsory,  and  is  extended  to 
a  large  percenta^  of  the  population.  Few  doubt  that  tlio 
general  intclligunce  of  the  German  people  is  vastly  greater 
than  it  would  l>o  had  education  been  left  entirely  to  private 
enterprise.  Even  in  the  United  States,  where  it  is  wholly 
optional  with  p:irents  and  students,  though  taxation  for  the 
purpose  is  obligatory  on  all,  it  will  not  be  disputed  that  the 
people  are  more  cnhghtcncd  than  they  would  be  with  none 
l>nt  private  institutions  of  learning.  Of  the  real  benefits  of 
public  education,  as  of  education  itself,  there  are  varying 
estimates.  Of  its  efiiciency  and  feasibility  there  can  be  no 
longer  any  doubt.  And  there  are  some  who  regard  thcBC 
effects  as  of  the  highest  importance,  and  who  believe  that 
an  extension  of  the  amount  of  such  instruction  would  be 
attended  by  proportionate  results. 

It  may  surprise  some  '■*■  the  advocates  of  the  \eV«it(oa 

-,s™  •■Pena  iSoaihlj,"  Maj,  1881,  p.  333. 
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policy  to  be  informed  that  there  are  certain  optoitiona  which 
have  always  been  under  state  control.  Bot  such  is  the  fact. 
For  what  is  government  but  a  system  of  control  t  It  oon» 
trol8  the  finances,  the  public  domain,  the  administration  of 
justice  (vol.  ii,  pp.  364,  891)^  defense  of  its  boundaries,  the 
intercourse  with  foreign  countries^  and  a  multitude  of  other 
matters.  The  fact  that  these  have  never  been  left  to  private 
enterprise  does  not  prove  that  such  might  not  be  the  case. 
A  nation  niiglit  leave  its  financial  a£Ea{rs  to  private  Individ- 
uals  as  well  as  its  postal  afEairs.*  The  private  banking  sys- 
tem, which  the  state  controls  more  or  less  as  it  sees  fit,  mi^t 
be  so  far  left  to  itself  that  the  collection  and  disbursement 
of  the  public  revenues  would  be  performed  by  private  banks^ 
and  the  entire  financial  system  placed  in  the  bands  of  inde- 
pendent financiers.  Suicidal  as  such  a  policy  would  ob> 
vjously  be,  it  can  not  be  qualitatively  distinguished  from  the 
like  policy  applied  to  the  business  of  transporting  crops^ 
minerals,  and  manufactured  goods  from  place  to  place  for 
the  purposes  of  distribution.  The  revenues  of  a  nation  do 
not  belong  to  it  any  more  than  the  products  from  which 
they  are  raised,  and  the  state  has  as  much  right  to  control 
the  management  of  the  one  as  of  the  other.  The  only  dif- 
ference is  that,  from  the  specific  nature  of  the  two  opera- 
tions, one  has  always  been  regarded  as  legitimately  under  the 
control  of  the  state,  while  the  other  has  been  thought  to  be 
most  advantageously  left  to  private  enterprise.  All  the  func- 
tions which  the  state  habitually  performs,  even  to  those  of 
war,  might  be  similarly  compared,  and  it  would  appear  that 
government  itself  is  simply  a  collection  of  cases  in  which 
society  in  its  corporate  capacity  has  assumed  to  control  cer- 
tain operations,  and  interfere  with  the  unrestrained  liberty 
of  private  enterprise. 

In  all  those  affairs  which  the  state  can  manage  more  ad- 
vantageously than  the  individual  it  has  in  fact  managed  well, 
and  such  as  have  passed  from  private  to  public  control  are 

*Fmmilng  of  revcDuea  hifl,  In  fact,  been  cxtenaiTcly  practiced. 
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better  adminUtcre<l  b_v  the  state  than  tliey  were  hy  tlie  iiidi- 
Titlaal,  wliile  Biwrli  as  tire  in  imrt  udmiiustcrLtl  by  the  state 
mil  in  part  by  private  parlies  arc  ua  a  rule  far  better  admin-    ! 
utered  by  llic  former.     To  this  latter  class  jH-e-cinitieiitly  be-   ' 
longs  tLe  work  <-f  popular  instruction.     Thin  ia  iiut  the  place 
to  inlnxluec  a  full  JiHcusijion  of  the  smieriority  of  public 
over  private  edueatiun,  and  for  thitt  the  reader  is  referred  to    i 
Chapter  XIV.     We  may,  however,  aiiticii>ato  the  decision 
there  reached  that,  whatever  doubt  may  exist  with  referenco   t 
to  the  propriety  of  state  control  of  any  other  Bwial  process, 
there  can  be  mnc  with  regard  to  cducatiuu.     But,  if  (his 
be  the  case  with  what  has  heretofore  gone  by  the  name  of 
education,  it  will  be  far  more  true  still  of  that  which  wo  { 
have  BOU<;ht  to  embody  in  that  term.     If  there  has  been  ap- 
j>aroiit  failure  or  partial  real  failure,  it  has  been  due  to  the 
manifold  imperfections  of  the  systenia  denominated  educa- 
tional.    ^Vhcn  education  shall  Imply  a  knowledge  of  nature, 
it«  univerBal  extension  must  result  in  progress. 

It  is  important,  before  fairly  entering  upon  the  subject- 
matier  of  this  work,  to  indicate  the  stand-point  from  which 
whatever  shall  he  stated  will  proceed.  I  have  already  brief- 
ly alluded  to  the  two  prevalent  antagonistic  types  of  mind, 
by  which  all  questions  conceniing  the  nniverse,  mankind,  and 
society  are  always  discussed.  The  chief  difference  in  them 
is  the  point  of  view  from  which  they  respectively  regard 
phenomena.  One  class  sees  everything  as  hei'n^  done,  the 
other  OS  doing.  One  type  of  mind  may  be  regarded  as  put- 
ting nature  in  a  pttggive,  the  other  in  an  active,  attitude.  A 
variety  of  antithetical  terms  have  been  invented  for  the  pur- 
pose of  clearly  setting  off  these  two  groat  types  of  mind 
againtit  each  iither.  Few  of  these  are  wholly  uuobjet-t ion- 
able;  none  of  them  are  sufficiently  comprehensive  to  embrace 
all  the  points  of  distinction.  Tiie  word  ielfolngij  approaches 
more  nearly  to  t  comjitete  expression  of  the  coneev^wtv*  *i^ 
the  ooe  school  tban  any  other,  hut  no  e<iua\\y   6at\Bia.cXOT^ 
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temi  has  yet  been  found  to  convey  the  opposite  idea.  The 
word  (jenesis  would  probably  be  the  best  yet  discovered  for 
this  purpose,  were  it  not  preoccupied  in  a  variety  of  other 
and  special  senses.  The  adjective  genetic  is  less  objection- 
able in  this  respect,  and,  where  adjectives  are  required,  teleo^ 
logical  and  genetic  are  probably  on  the  whole  the  best.  Bat, 
as  even  these  fail  to  take  in  the  whole  scope  of  the  concep- 
tions, another  pair,  very  useful  in  certain  cases,  has  been  pro* 
posed.*  These  are,  dualidic  and  monistic.  The  idea  here 
is,  in  the  first,  the  separation  of  the  motive  power  in  nature 
from  the  phenomena,  and,  in  the  second,  their  union. 

The  term  jM>9tVnv,  used  by  Comte  as  the  opposite  of  both 
theological  and  fnetaphysicaly  is  both  vague  and  ambiguous 
(infra^  p.  85).  The  term  mechanical  is  too  apt  to  be  con- 
founded with  what  Herbert  Spencer  calls  the  *' carpenter 
theory,"  and  thus  suits  both  the  conceptions.  Other  expres- 
sions, many  of  them  useful  in  certain  applications,  but  all  of 
them  insufficient  as  general  terms,  need  not  be  considered 
here,  although  they  will  be  freely  used  when  required  in 
seeking  to  elucidate  this  deepest  of  conceptions  for  which 
there  is  an  acknowledged  dearth  of  words.  In  ordinary 
cases,  however,  the  four  terms  teleological,  dualistic,  genetic, 
and  monistic,  will  have  to  suffice,  and  their  meaning  may  be 
extended  by  the  reader  beyond  the  limits  prescribed  by 
their  etymology,  and  made  to  embrace  all  the  accessory  no- 
tions demanded  by  the  context. 

It  is  scarcely  necessary  to  say  that  the  stand-point  from 
which  the  present  work  is  written  is  the  strictly  monistic  or 
genetic  one,  from  which  Nature  and  all  her  phenomena  are 
conceived  as.  the  parts  of  one  whole  or  unit,  and  bound  to- 
gether by  an  absolutely  unbroken  chain.  For  it  is  clear  that 
only  from  such  a  stand- point,  and  only  in  harmony  with  such 
a  conception,  would  it  be  of  the  least  use  to  hope  for  the  ac- 
complishment of  any  results.    Neither  man  individually  nor 

*  Ernst   Hmeckel,  **  Schdpf ungsgeschichtA,'*  S.  SI,  S7;  **  Anthropogenle,'* 
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aodety  collectivel;  could  ever  tako  one  certain  step  except 
actuated  b;  this  idea.     However  it  may  lie  in  the  domain  ot   | 
faith,  in  alt  rciJ  action  this  conception  is  and  ut\vaj-s  tins 
been  tlie  fundamental   postulate.     The  iuvuriubltily  of  na-  I 
lure's  laws,  the  absolute  dependence  of  all  plienuinuna :  these  ! 
are  the  initial  pretniiies,  the  sine  qua  nun,  not  only  of  all  \ 
ficience  and  of  all  art,  hut  of  all  action  of  whatever  kiud. 
And  herein   is   the   most  complicated  of  paradoxes — that, 
vliile  the  intellect  has  been  wedded  tu  appuuninees  and  c^ 
Tor,  truth  and   reality  have  overruled  the  vagiirieB  of  tho 
reason,  and  pieveiitud  it  from  leadiog  thu  nice  to  ito  own 
destruction  {vol.  ii,  p.  287). 

Instead  of  consiilering  phenotnena  as  the  elTects  only  of 
independent  and  arbitniry  causes,  as  the  telcolofjists  do,  or  ' 
merely  as  phenomena  wholly  disconnected  from  the  idea  of 
eanse  or  effect,  aa  the  positivista  do,  they  will  bo  re^rdod  as 
both  effects  and  causes,  as  terms  in  an  intinito  series  of  cau- 
sation, deriving  their  own  character  from  the  immediate  an- 
iecedcnts  out  of  which  they  are  evolved,  and  impressing  that 
character  upon  tJie  immediate  consequents  upon  which  their 
activities  are  expended.  IKspensing  with  the  agency  of  a 
Jiret  cause  and  otjintil  causes,  and  calling  in  that  of  efficient 
cansefl  only,  all  manifestations  in  nature  must  he  regarded  as  j 
the  effects,  on  the  one  hand,  of  true  causes  {cautie  efficiefiUi^,  ' 
and  OS  themselves  such  true  causes,  on  the  other.  This  con- 
ception is  the  only  one  by  means  of  which  any  anthropo- 
teleological  res^alts  can  lie  supposed  capable  of  accomplish- 
meut,  and  without  such  results  the  limit  of  man's  evolution, 
both  individually  and  socially,  must  soon  be  reached.  The 
law  of  population  as  set  forth  by  Malthus,*  which  is  at  least 
true  in  the  abetract,  that  whereas  the  means  of  subsistence 
increase  in  an  arithmetical,  population  increases  in  a  geo- 
metrical ratio,  would  be  sufficient  to  teach  us  this,  were  there 
not  a  variety  of  other  circumstancea  that  with  equal  certainly 
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point  to  the  same  result.  The  only  hope  of  establishing,  or 
for  any  great  length  of  time  maintaining,  a  condition  of  so* 
cial  dynamics  is  in  the  invention,  by  human  foresight,  and 
direct  application  to  society  itself,  of  such  an  anthropo-teleo- 
logical  plan  or  scheme  as  shall  successfully  neutralize  these 
equilibrating  forces,  and  give  to  the  social  oiganism,  as  it 
were,  a  new  lease  of  life.  But  social  progress  means  more 
than  the  mere  maintenance  of  the  social  organism,  just  as 
individual  life  means  more  than  the  bare  conservation  of  the 
bodily  existence.  No  progress  is  real  that  does  not  con- 
stantly show  a  reduction  of  the  aggregate  suffering  or  an 
increase  of  the  aggregate  enjoyment  throughout  society 
(voL  ii,  pp.  161, 174).  This,  no  means  thus  far  adopted 
have  ever  yet  accomplished.  Before  concluding  this  intro* 
duotory  survey,  therefore,  it  will  be  necessary  to  give  a. 
moment's  attention  to  this,  the  really  most  important  and 
practical  of  all  the  considerations  to  be  discussed.  A  sys- 
tematic analysis  of  this  subject  will  be  found  in  Chapters  IX. 
and  X,  but,  as  it  is  one  that  lies  at  the  foundation  of  the 
whole  work  and  modifies  all  its  details,  it  should  be  con- 
stantly before  the  mind  of  the  reader  as  he  passes  through 
the  various  chapters  of  the  present  volume,  to  certain  por> 
tions  of  which  its  recollection  will  supply  an  explanation 
where,  without  it,  the  mere  text  might  appear  obscure. 

The  root-idea  to  which  I  will  here  confine  myself  is  the 
true  supremacy  which  must  be  accorded  in  any  just  system 
of  philosophy  to  the  feelinga  as  the  real  end  toward  which 
all  efforts  designed  to  secure  the  advancement  of  society 
must  be  directed.  Although  it  is  upon  the  intellect  that  we 
can  alone  rely  to  secure  such  a  control  of  the  social  forces  as 
shall  successfully  harmonize  them  with  human  advantage,  it 
is  feeling  that  must  be  alone  consulted  in  determining  what 
constitutes  such  advantage.  Every  true  system  must  regard 
intellect  as  the  means  and  feeling  as  the  end  of  all  its  opera- 
t/o/js.  Intellect  itself  can  only  constitute  an  end  in  so  far 
^  it  IB  itself  a  seat  of  feeling ;  and,  whWe  inlAViCteaal  enjoy* 
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BMBl  is  watm  to  eooitftate  a  jngrmdrdj  laiger  profKntloii 
^  the  Mim  of  an  anjqrimiift  as  it  itaelf  developsi  it  is  in 
point  of  fMt  at  tbo  proaont  timfl^  am  among  the  moat 
advaneed  imQe%  m  voiy  minnta  fiaetioii  of  it,  and  mnst  oon- 
tiBna  to  nmain  io  for  a  gioat  wbila.  This  fiiet  mnst  be  reo- 
cgidaed  and  appradated,  or  fbeio  wOl  be  great  danger  of 
niatakiiig  the  maana  for  the  end.  It  is  nevertheleai  tme 
diaty before  anydiieet  measuea  bearing  npon  thisend  can  be 
cnlCTed  npouy  a  laige  amoont  of  preliminary  work  mnst  be 
iial  laid  out  in  the  perfeedon  of  the  meansi  jnst  as,  before 
mqr  grsat  direet  rssalts  ean  be  attained  in  any  other  field  oC 
aeienee^  aa  for  nample  in  astrooomyi  the  means  of  prosecnt- 
ing  ibm  neefssarynndwtsMngs  that  is^  the  instruments  by 
whieli  natund  foroes  are  to  be  oontrolled,  directed,  and  in- 
tenailied — ^must  first  have  been  brought  to  a  certain  high  state 
of  delicacy  and  perfection.  Now,  the  intellect  is  the  general 
means  of  exploitation  in  the  great  field  of  sociology,  and  it, 
together  with  the  more  special  means  or  instruments  by 
which  it  must  operatOiSuoh  as  education,  schools,  labora- 
toricsi  museums,  etc.,  must  first  reach  a  certain  degree  of 
perfection,  before  the  practical  labor  of  engineering  the  so- 
cial forces  can  be  fairly  entered  upon.  The  present  humble 
effort,  therefore,  so  far  from  claiming  to  attack  the  problems 
of  sociology  itself,  is  simply  an  appeal  to  mankind  to  sharp- 
en np  their  tools  for  the  work,  to  set  about  the  task  of  pro- 
curing the  primary  means  for  entering  upon  the  campaign. 

>  Tlie  practical  work  which  sociology  demands  is,  when  re- 
duced to  its  lowest  terms,  the  organuatian  of  feeling.    The 

;  human  body  is  a  reservoir  of  feeling  whicli,  when  wholly 
unobatmcted,  is  all  pleasurable.  There  are  wide  degrees  of 
difference  botli  in  the  quantity  and  the  quality  of  this  feel- 
in/r*  It  has  its  volume,  pitch,  and  timbre.  The  height  to 
which  enjoyment  might  be  carried*  is  very  great,  and  can  not 
yet  be  reduced  to  any  standard  of  measurement.  Like 
ererytliin^  ehe  )n  nature,  feeling  Ib  the  constant  p\v\y  ol 

extemml  forccB  which  are  perpetually  buffeting  ogainat  \t. 
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I 
Checked  in  its  natural  flow  it  beoomea  pain,  and  this  negative  I 

class  of  feeling,  too,  has  all  the  degrees  which  belong  to  the/ 
positive  or  pleasurable  daas.  The  special  problem  of  aoci-  | 
ology  is  to  control  these  forces,  to  remove  throughout  ita 
vast  domain  all  those  which  obstruct  the  natural  course  of 
tlie  feelings,  to  increase  and  intensify  those  which  are  favor* 
able  to  that  course,  and  to  guard  agfdnst  any  form  of  stimu- 
lation whose  reaction  will  count  more  strongly  against  the 
general  sum  of  human  happiness  than  the  stimulus  itself 
counts  in  its  favor. 

Such  is  the  barest  outline  of  the  Teal  problem  with  which 
the  social  science  must  expect  to  grapple,  so  soon  as  it  shall 
have  secured  the  means  by  which  alone  it  can  successfullj 
commence  operations. 

One  other  point  may  be  briefly  touched  upon  here,  to  be 
fully  drawn  out  hereafter  (vol.  ii,  pp.472,  487),  the  reasons 
for  doing  so  being  substantially  the  same  as  those  given  in 
the  case  of  the  {.>oint  just  disposed  of.  This  is  the  important 
distinction  which  it  is  necessary  to  make  between  intellect 
and  hwwUdye.  Intellect  alone  is  wholly  untrnstworthy.  It 
matters  not  how  vigorous,  brilliant,  or  profound  it  may  be,  ^ 
:t  is  unsafe  when  left  to  itself.  The  various  metaphysical 
and  seliolofttic  systems  of  philosophy,  so  totally  barren  of 
practical  results,  are  the  suflicient  proofs  of  this  truth.  To 
be  of  the  least  value,  intellectual  activity  must  be  coupled 
with  knowledge.  Knowledge  is  simply  objective  truth  com- 
prehended by  the  intellect.  Truth  is  the  natural  nourish* 
inent  of  the  mind,  and,  when  not  fed  by  it,  the  mind  becomes 
superficial  and  impotent.  When  nourished  by  unnatural 
food,  such  as  pure  theory,  internal  reflection,  imagination^ 
or  fancy,  the  mind  is  not  only  impoverished,  but  it  becomes 
deranged  and  delirious.  It  flies  off  into  the  empty  realms  ' 
of  siKKSulation,  fanaticism,  and  mysticism,  and  builds  up  airy 
systems  which  hold  out  large  promise  to  the  plodding  masses 
who  have  neither  time  nor  power  to  think,  and  who  follow 
on  to  their  ultimate  ruin.     The  world,  ll  \a  to  b^  bo^,  has 
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at  Lut  fairly  loaned  tho  IcBBon  that  nothing  short  of  stem 
objective  realities  can  coustitute  a  safe  fuundatioti  foranjr 
fatune  inontl  or  social  sj'etem. 

Tangible  fa^ts ;  material  objects ;  truths,  laws,  and  prin- 
ciples, Jemonitrable  either  dirwtly  by  tho  senses  or  Jeduci-  , 
hh  from  such  as  are  demonstrable,  in  such  a  iiuiunor  that  i 
tlieir  negation  it.  absolutely  excluded— sucli  are  the  niitteriala 
for  the  intellect  to  deal  with,  such  the  proper  object*  of 
Imowledgu.  The  only  safe  knowledge  is  knowledge  of 
ihtitgi.  Knowledge  of  tltougkU  is  unreliable,  becausa 
thoughts  themselves  as  often  consist  in  errors  as  in  truths, 
7he  only  real  knowledge  Is  knowledge  of  nature.  The 
«Dly  important  knowledge  Is  science.  I^ot  to  limit  tbfl 
range  of  man's  iittflinmenta,  for  knowledge  of  anything  may 
be  acquired  a*  Ecience,  and  no  knowledge  which  is  not  capa- 
ble nf  reduction  to  a  place  in  the  category  of  science  can  be 
considered  u  knowledge  at  oil. 

But,  again,  there  are  degrees  of  importance  in  the  mani- 
fold forms  of  trne  knowledge,  s  fact  which  will  require  the 
most  thorough  oonsideration  at  the  proper  time  (vol,  ii,  pp. 
495,  Old),  but  fl'hich  can  only  be  mentioned  here,  to  avoid 
any  possible  misunderstanding  upon  that  point. 

The  particular  end  here  aimed  at  is  tho  distinction  be- 
tween intellect,  :he  bare  capacity  for  knowledge,  and  intel- 
ligti\ee,  which  iinplies  that  the  intellect  luis  been  provided 
with  tiie  proper  materials  for  its  successful  operation  as  an 
agent  of  civilization. 

This  knowletlge  can  only  be  Imparted  to  great  masses  of 
men  by  means  of  the  systematic  education  of  the  young. 
It  is,  however,  easy  to  adopt  what  seems  to  be  such  a  sys- 
tem, but  which  utterly  fails  to  accomplish  the  object  wbith 
civilization  demands,  viz.,  the  improvement  of  society, 
Education  should  tm  valued  in  proportion  as  it  gives  Its  pos- 
sessor correct  views  of  life,  of  his  relations  to  KXjtetj  mvfti  \.l 
nsture — i.  e.,  aa  k  improrca  the  moral  tone  of  tnankmi,  '^« 
VecalatioBt  of  the  iatellect,  unsoppljed  With  facta,  Uvieu 
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influence  in  this  direotion.  Koithtr  do  ihoie  fonni  of  edu* 
cation  which  go  by  the  name  of  efudiiian  or  culture  do  this 
to  any  marked  extent  I  would  not  diioourage  the  dlset- 
pline  and  refinement  of  the  Intelleot  or  the  cultivation  of  the 
lesthotic  faculty.  ^  These  ought  ye  to  have  done,  and  not  to 
leave  the  otlier  undone."  Mere  culture,  while  it  ia  in  itself 
an  element  of  human  happineas,  ia  at  the  aame  time  wholly 
non-progressive.  It  is  not  a  form  of  knowledge.  It  has  no 
.  effect  on  action,  and  exerta  no  influence  on  character.  It 
should  be  made  secondary,  and  enter  into  education  onlj 
after,  or  as  additional  to,  the  inculcation  of  truth.  The  qra» 
tern  of  education  which  makes  art  take  precedence  over  sci- 
ence, and  culture  over  knowledge,  is  a  perverted  system 
which,  at  best,  only  leaves  the  world  where  it  finds  it. 

Tlie  progress  to  which  dynamic  sociology  points  is  an 
artificial  progress.  To  some  this  may  sound  strange.  A»< 
Bociated  with  the  word  artificial  are  certain  vague  and  con- 
fused ideas.  Whatever  is  artificial  is  assumed  to  be  in 
some  way  inferior  to  that  which  is  natural.  Such  ideas 
need  to  be  corrected.  It  is  generally  true  that  in  the  fino 
arts  the  aim  is  to  imitate  nature,  but  it  is  also  true  that  even 
here  art  often  surpasses  nature.  In  the  domain  of  practical 
art,  however,  the  case  is  quite  different.  Ilere  all  progress 
in  art  is  directly  away  from  nature.  The  successful  in  this 
field  is  not  that  which  most  closely  imitates  nature,  but  that 
which  most  completely  alters  it  and  bends  it  to  the  advan* 
tage  of  man.  Useful  art  is  a  departure  from,  and  improve- 
ment upon,  nature.  It  is  therefore  important  to  gain  a  clear 
conception  of  the  distinction  between  natural  and  artificial 
progress.* 

*  It  Is  proper  to  remtrk  retpeetlog  the  diicuulon  which  followi ,  tad  th» 
Important  prindplet  therein  let  forth,  which  tre  frequently  tpplled  through- 
out the  entire  worlc,  thM  up  to  the  date  of  its  completion,  In  July,  ISSO,  I  had 
neglected  to  acquaint  myfclf  with  the  Duke  of  Argjll*i  (in  many  rei pecta)  r«-> 
amrJkMbh  book,  "The  Reign  of  Law.**    Suppotlng  him  to  ht  a  follower  of 
AtUm  Sattb,  mnd,  mm  the  title  of  the  work  would  naturaWy  lead  one  to  expect,  a 
^^ooroticMt  poJiticml  economUt  and  adfocate  of  the  oomv«^^X^^  a^f^Mn^ldUMa 
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All  progrcea  is  brought  about  by  mhptation.    Wliatevei 
view  we  may  take  of  tlio  cause  of  progress,  it  iiiu§t  be  ttia  1 
l»ull  of  a  correspondence  butweeu  tbo  orgimiBiii  anJ  tbe  \ 
ebanginl  environment.     This,  in  its  wideut  sunee,  is  adapta- 
tion.     But  adaptation  is  of  two  kinds:  One  form  of  adap-  , 
tetion  is  paaBivt  or  contetuiual,  tlie  other  form  is  active  or  i 
prfcinional.     Tlie  former  represents  natural  progruua,  tlie  ' 
latter  artificial  progress.     Tlie  former  results  in  a  gi^owik,  \ 
tlie  latter  in  a  titantifacture.     The  one  is  the  f/tnelio  process, 
the  other  tbc  teliH>lagical  process.     In  passive  adaptation  the  , 
means  and  the  end  are  in  immediate  proximity,  the  variation  ' 
taltes  place  by  infinitesimal  differences ;  it  is  a  process  of  dif-  ' 
ytrmitialion.     In  active  adajttution,  on  the  contrary,  the  end  I 
is  ivmote  from  the  means ;  tlie  latter  are  ndJHBted  to  securo 
the  former  by  ta«  exercise  of  foresight.    It  is  a  process  of 
calculation. 

/am  doctrine,  ind  uturiitlc  polkj,  I  h>d  Dot  hoped  to  find  injthlns  new  to 
repaj  ita  penual.  A  fiiend  having  pointed  out  to  nw  the  colnddenve  bctucen 
certain  «f  my  Tk«l  uid  tboM  munlaliwd  Id  that  wurk,  I  hire  huieotd  to  re- 
pair thii  omindon,  uul  correct  mj  mlstik*.  The  cnllghleDcd  mil  ilt^ided  lone 
which  perrwle*  the  grnKr  part  of  tbii  trcatiu  is  hiEhl;  rctrcihing,  and,  would 
•pace  pcnnit,  I  wouki  gladlf  introduce  a  more  citendcd  tiposition  of  the  Duke 
of  JrgjU'i  Tien.  A>  [t  it,  I  can  onlj  polol  nut  that,  la  a  wajr  of  lii«  own,  the 
Aoalogj  tieiwecD  Icfiilalion  and  inTcntion,  and  the  law  of  atiTaciive  1cJ;i^■1lMlon, 
•re  quite  dlitlnctif  eaundatcd,  wfaili,  under  tUa  tamiii  "Natural  Ijiw"  and 
"PgdUre  Inilliutlon,"  he  bu  foreibadowed  the  diitlnetlon  between  gcncilo 
•nd  teleological  metbodi  in  the  domain  of  pollllet.  With  regard  (o  tbli  laiier 
principle,  tuwerer,  io  feeble  la  hli  graip  of  It,  that,  after  baring  formulated  It 
with  lome  clcameu,  ht  immcdlatelj  laies  It  In  the  tollowini;  paraereph:  "Thej 
[men]  were  riiiht  whei  Ihej  regarded  their  own  facoltr  of  contrlnnee  aa  tbe 
Dcamt  and  Irucat  aiialogj  bj  wbkh  the  conalilullon  of  ttie  unlTcrac  can  be 
«oaeeited  and  ita  order  underatood  "  fp.  890),  Thi«  li  not  aurpriiing.  when  it  ia 
Tcnenbered  that  ibranghout  tbe  flnt  lit  ehapteri  bis  chier  aim  iceini  la  \x  lo 
■bow  design  In  nature,  and  to  prore  the  eilatenre  of  "contrliance"  Id  natural 
phenotncna  identical  vitb  that  eihibited  bf  human  agencjr.  In  a  word,  "Tbe 
Reign  of  Uw "  Mch*  to  eatablish  the  c^eilstenee  of  tbeo-teleologr  wilb  an- 
thropo-tcleolog;.  Il  Ir  lhrouj;b  the  rejection  of  tbe  former  rather  than  Ihroufih 
the  recognition  of  the  latter  that  philosophy  can  reach  aoliJ  ground,  nioce  the  onl] 
alterealiire  to  tbeo-tele-ilosj  la  ihe  ^aclic  melbod.  In  laillikg  to  praa^  >,\\\ft  VrA^ 
tbe  Didw  o/Aig^a teeiat  lo  bare  itadied  the  "Origin  of  Specie*"  <viitt  to-"*!"* 
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In  order  properly  to  estimate  the  siiperiorttj  of  actire 
over  puMive  adaptation,  and  the  advantage  of  teleologioal  or 
Artificial  over  gonetio  or  natural  progresi,  we  need  first  to 
consider  tlie  nature  of  the  latter  and  the  obstacles  with  which 
it  perpetually  meets.  In  the  first  place,  it  necessarily  in- 
volvcs  enortnouB  wa«U.  The  proximity  of  the  means  to  the 
end  forbids  the  taking  advantage  of  the  forces  in  operation, 
destroys  the  leverage  by  which  effects  are  rendered  dispro- 
portionate to  causes.  The  higher  we  rise  in  the  scale  of 
being,  the  greater  is  the  disproportion  between  causes  and 
their  effects  in  producing  further  progress.  This  may  be 
seen  in  the  increased  length  of  the  strides  that  animals  and 
plants  have  made  as  they  have  risen  in  the  scale  of  organiza- 
tion, until  at  last  we  find  the  slightest  differences  in  the 
brain-structure  producing  the  enormous  differences  which 
distinguish  men  from  animals  and  sages  from  cretins.  This 
becomes  still  more  apparent  in  the  progress  of  human  civ- 
ilization, where  apparently  simple  mechanical  devices  have 
exerted  such  immense  influence  on  the  condition  of  mankind 
and  on  the  physical  state  of  the  earth's  surface. 

The  principle  which  underlies  these  truths  is  that,  as 
organization  progresses,  the  genetic  gradually  gives  way  to 
the  teleolo^ical  method,  the  means  separate  more  and  more 
widely  from  the  end,  and  the  amount  of  purchase  or  leverage 
is  correspondingly  increased.  The  secret  of  the  success  of 
the  mind-foreo  in  nature  is  not  its  greater  mechanical 
strength,  but  its  peculiar  faculty  of  applying  itself  to  the 
long  end  of  the  lever,  and  thus  gaining  an  immense  ad- 
vantage over  all  the  counter-forces  of  inertia,  resistance, 
etc.,  to  be  overcome.  The  same  principle,  on  the  other 
hand,  equally  accounts  for  the  enormous  waste  which  not 
progress  alone  but  existence  itself  entails  in  the  case  of  all 
organisms  as  products  of  natural  development.  The  terms 
natural  selection  and  survival  of  the  fttentj  tersely  as  they 
express  the  great  law  of  passive  adaptation,  both  contain  tho 

s'S^iiiScant  ImpUcation  that  the  great  b\>flL  oi  ^\TL^g^  «»  \tfi^ 

if 
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eelected,  that  onljf  the  ieleol  few,  who  hu])pf  n  tn  i>iove  _fit, 
ftrrive.  All  etee  pL'riMlics.  I  need  not  rcfor  to  the  still 
more  Bbocking  wjste  of  germs  which  throughout  nil  orgHiiic 
life  accoiiipaniea  the  procaw  of  per]>etuatiiig  the  Biweiou. 
Society  itielf  offera  anliiiiited  examples  of  thiit  truth.  It 
U  fttill  ill  the  main  u  prey  to  this  wuiiteful,  imesivo  iidapta- 
tion.  Cities  grow  up  without  the  leiutt  pretiionitiou  uf  their 
future  greatneee,  mid  rei^uire  numerous  cxpcniiive  n'-udjnst- 
□ictits  to  itieet  w:iiit  a  little  foresight  iiiiglil  huve  provided 
for  at  the  outset.  The  tirat  jrioneers  of  a  new  country  de- 
stroy the  forests,  and  leave  to  the  doiiBo  ]>opiil!itioii  wiiich  is 
to  rise  on  uDinhahitable  desert.  Tlie  soil  of  the  ni-liust  re- 
gione  of  the  glo^  ts  exhausted  in  the  first  few  years  of 
oeenpancy,  in  corsefiuent-e  of  the  same  improvident  policy. 
Enormous  losses  are  incurred  by  redundant  tnius|iortation. 
Free  trade  is  the  impersonation  of  the  genetic  or  tleveloj)- 
mental  process  in  nature.  Heavy  nietals  are  mined  on  one 
side  of  the  globe,  transported  in  a  raw  condition  to  the  oppo- 
eite  side,  manufaclnred  there,  and  then  re-transported  as  man- 
ufactured articles  to  the  place  where  they  were  taken  from 
the  earth,  to  be  consumed,  perhaps,  by  the  very  people  who 
mined  them.  Ar.d  all  this  when  there  was  no  liK'k  of  nat- 
nrvi  facilities,  skilled  artisans,  or  thrifty  capitidihtH  in  tJio 
immediate  vicinity  of  the  original  resources.  Home  claim 
that  this  involves  no  loss,  that  it  must  he  an  advantage,  else 
the  laws  of  trade  would  not  require  it.  As  well  luaintaiQ 
that  the  hringinK  forth  hy  the  oyster  of  its  two  million  cm- 
brj-os,  only  a  few  hundred  of  which  can  survive  under  the 
most  favorable  cii-cuingtimccs,  must  be  economical  Imcuuse 
they  are  produced  under  the  o])eration  of  strictly  nalural  laws. 
The  prodigality  of  nature  is  now  a  well-understood  truth 
in  biolopy,  and  one  that  every  Roeiologist  and  every  wtiilcs- 
nian  should  not  only  imdcrstand  but  he  able  to  a]>pty  to 
society,  which  is  still  under  the  complete  dominion  of  tliese 
same  wa.-tcfnl  law?.  Xo  true  economy  la  ever  aUa\i\c»\  wnX^ 
iiilcUci^tua]  forve!glit  ia   brought   to   bear  upon   6uc\,\\   ■\iVo- 
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noinena.  Telcological  adaptation  it  the  only  economical 
adaptation. 

One  of  tbe  chief  causes  of  the  slow  and  secular  character 
of  social  progress  is  the  fact  that,  in  a  vaiioty  of  ways^  under 
the  operation  of  genetic  laws,  it  tends  to  defeat  itself.  A  few 
of  these  ways  may  be  mentioned  here,  merely  as  illustrations.*' 

All  genetic  progress  is  accomplished  by  rhythmical  ebbs 
and  flows.  This  involves  incalculable  waste.  Only  a  small 
part  of  what  is  gained  by  the  flood-tide  is  retained  after  the 
ebb-tide  is  over.  The  perpetual  strife  between  the  party  of 
progress  and  the  party  of  order  carries  both  to  ruinous  ex- 
tremes. The  former  becomes  the  party  of  excessive  con- 
struction, building  more  than  can  be  occupied;  the  latter 
becomes  the  party  of  destruction,  demolishing  the  useful  and 
the  uselcBs  alike.  Thus  the  cost  of  a  little  real  progress  is 
rendered  enormous. 

This  same  rhythm  takes  place  in  physical  phenomena, 
making  rivers  crooked,  the  surface  of  the  earth  irregular,  and 
the  distribution  of  climate  and  other  habitable  conditions  un- 
equal. The  efforts  of  man  artificially  to  influence  such  phys- 
iciil  phetKitnena  to  his  advantage  are  always  in  the  direction 
of  diminishing  the  intensity  of  this  rhythm.  He  aims  to 
regulate  the  natural  forces.  Whatever  success  he  has  achieved 
has  been  of  this  kind,  and  but  for  such  success  he  could  not 
inhabit  this  planet  as  he  does.  Social  phenomena,  however, 
are  still  allowed  to  continue  their  wide  fluctuations,  and  dev- 
astate the  accumulations  of  ages.  And  some  imagine  that 
this  is  the  tnie  way  to  progress,  and  laud  the  advantages  of 
extreme  parties  as  calculated  to  ^^  hold  each  other  in  check,'' 
when  in  reality  their  normal  effect  is  to  aggravate  the  asperi- 
ties of  the  situation  and  increase  the  force,  both  of  the  for- 
ward and  of  the  backward  movement.f 

*  For  •dditional  insUnoes,  see  toI.  li,  pp.  71-78. 

/  ProtcBsor  C,  8.  Peiroe,  in  **  Popular  Sdenoe  Honthlj,**  toI.  lOi,  p.  47S; 
Professor  Joseph  Lc  Conte,  ''Address  before  the  OutdiU  Gab  of  Sen  Frmn* 
«^«>,  1878/*  ioc,  cii^  p.  100. 
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■  Aiiotlier  of  the  misfortuneB  of  liuiiian  proyiruM  in  that,  in 
ail  departments  of  knowledge,  the  humnn  mind  and  the  con- 
diiiona  euirauiiding  it  require  that  the  §tudj  of  i>honomena 
be  commenced  from  the  top,  and  that  the  euperfieini  view  be 
taken  before  the  fundamentttl  view  can  be  gained.  ThnA 
not  only  do  we  lind  men  firet  occupied  with  the  probleitiB  of 
sociology,  the  highest  and  most  complex  of  the  BcienccB,  bnt 
in  eaeb  more  simple  science,  as  in  biology,  the  superficial  and 
obvious  are  first  studied  and  innumerable  errors  foniied  be- 
fore the  more  profound  and  recondite  problems  arc  under- 
taken by  whose  sijlution  alone  true  conceptions  are  attninablo. 
How  great,  for  exiitnple,  have  been  the  error  and  confusion  to 
which  t!ie  study  oi  the  most  highly  orgimir.ed  living  twings 
bas  led  before  that  of  the  simpler  beginnings  of  life  was 
voiniiivnccd,  whi^h  alone  can  yield  the  primnry  principles  of 
ot^nic  existence ! 

Again,  moral  and  social  science  labor  under  diflicnltics 
from  which  all  other  sciences  are  exempt.  While  in  the 
physical  sciences  every  attempt  to  go  back  to  fundnmcntul 
principles  is  deemed  Iiiglily  proper  and  pniisoHnrthy,  the 
original  truths  u))on  which  society  and  monility  rust  cnn  not 
be  laid  bare  and  plainly  statc<I  for  fear  of  shocking  the  mor- 
bid sense  of  the  civilized  world.  To  do  so  would  bo  to  call 
down  a  storm  of  indignation  from  the  mnjority  of  niiinkind. 
Tliis  denunciation  is  no  lesa  effective  beciUisc  irnitional. 
Thostf  who  use  it  thereby  show  that  tlioy  have  no  gronn<lcd 
conception  of  the  origin  of  society  or  the  bases  of  human 
action.  The  fortimost  thinkers  are,  therefore,  4ibligc<l  to  re- 
frain from  promulgjiting  the  real  truths  that  underUc  society 
an<l  conduct,  through  fear  of  actually  ohstnicting  the  pr<)g- 
rcss  of  the  worlJ.  A  wise  man  has  declared  that  "the 
greatest  intellectual  henefuctora  of  mankind  have  never 
dared,  and  dare  not  now,  ti>  utter  the  whole  of  their 
tlioiigbt."*  But  this  timidity  is  usually  due  to  a  truly  pliil- 
oeophical  fear  of  jeopardi;:ing  the  very  cause  which  tUe^ 
•  C  a  Pdnof,  la  "PoptiUr  Eck'iux  Uonthlj,"  »ol.  lU,  p.  \a. 
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hold  most  dear.  The  impolitic  clasB  of  theoretical  ref<niiH 
ers  who  have  the  habit  of  dialing  such  people  with  moral 
cowardice,  are  themsclvea  only  flt  to  lead  a  forlorn  hope,  and 
fre(|ueiitly  thereby  engender  a  deplorable  reaction. 

There  is  scarcely  an  important  principle  of  sociology 
which  has  not  shocked  the  sense  of  the  age  and  been  met 
with  condemnation  as  calculated  to  upturn  the  established 
order.  The  primary  laws  of  human  action,  upon  which  both 
social  and  moral  science  rest,  can  not  be  stated  in  the  simple 
language  of  science.  The  objection  that  the  explanation  is 
too  simple  to  be  truCi  which  is  often  made  in  the  less  in- 
volved sciences,*  is  particularly  apt  to  be  made  in  these  most 
involved  sciences.  Men  do  not  want  to  know  that  their  life 
is  capable  of  analysis  into  simple  physical  principles.  They 
prefer  to  contemplate  themselves  as  something  entirely 
preternatural.  The  science  of  human  conduct  is  particu- 
larly objectionable.  Every  rational  analysis  of  human  action 
tends  to  ground  it  in  egoism  and  assimilate  it  to  animal  ac- 
tion. Very  few  want  to  know  such  truths.  That  the  most 
disinterested  action  should  result  from  the  effort  of  the  actor 
to  cxi)ericuce  pleasure  is  a  truth  repugnant  to  the  cultured 
mind.  It  belongs  to  the  list  of  unwelcome  truths,  like  that 
of  the  genetic  development  of  the  race  from  a  less  highly 
organized  state. f 

And  thus  is  social  progress  thwarted  at  every  step.  The 
various  institutions  established  in  society  are  hedged  about 
M'itli  a  Kiiu-tity  which  it  would  be  sacrilege  to  invade.  To 
show  how  they  originated,  or  even  to  assert  that  they  have 
liad  an  origin  in  the  nature  of  things,  is  a  task  which"  only 
hnive  minds  will  undertake,  and  that  with  little  hope  of  con- 
vincing any  body. 

These,  we  say,  are  among  the  obstacles  w*hich  the  science 
of  sociolog}'  lias  to  encounter  beyond  all  that  lies  in  the  path 

*  Tlacckel,  *'  Anthropogenic,**  S.  109. 

fSIr  atarh-H  Lyoll,   "Principles  of  Geology,''  toI.  H,  p.  501;  Prof 
^  /'e/rcv,  Ju  "Popular  Scicaco  Monthly,"  Tol  xUi,  p.  KXl. 
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of  the  other  sciences.  And,  if  other  e«.-icnccs  have  aometimes 
been  eiinilariy  hampered  to  a  limited  degree,  it  liaa  only  been 
in  proportion  aa  it  vras  va^ely  apprehended  that  aiinilar  ex- 
pUnations  might  thereby  be  made  easier  of  the  more  com- 
plex phenomena  of  life,  mind,  and  action. 

Among  other  means  by  which  progress  defeats  itself  is 
the  circnmstance  that  all  the  labor  performed  in  the  interest 
of  progress  is  unremunerative.  Most  of  the  labor  incident 
to  scientific  dis<!overy  has  to  be  done  gratuitously,  as  it  eom- 
msnda  no  price.  In  fact,  much  of  it  has  to  encounter  strong 
opposition,  so  that  there  have  even  been  martyrs  to  science. 
The  utterance  of  progressive  ideas  is  not  welcomed,  much 
less  pud  for.  The  lucrative  employments  are  all  non-pro- 
gressive. ThoM  receive  most  who  labor  solely  for  the  main- 
tenance of  the  existing  stains,  such  as  Ijiwyere,  judges,  officers  j 
of  government ;  and,  in  civil  hfe,  mercliants  and  various  non-  . 
producing  profi;saions.  In  the  literary  world  the  only  writers 
that  are  paid  are  those  who  describe  things  as  Ihey  are,  and 
tlie  more  superScial  and  trivial  the  subject  written  upon  the  ] 
greater  the  compensation.  Those  who  are  able  to  tell  ub  I 
how  things  were  in  the  remote  past,  how  they  are  to  he  in 
the  remote  future,  or  how  they  should  be  in  the  pri^Kcnt —  ' 
these  must  work  for  nothing,  and  meet  with  perpetual  opi>0- 1 
litian  besides. 

Tlie  three  classes  who  have  made  all  the  contributions  to 
the  world's  advancement  Iiave  thus  performed  only  a  "  labor  I 
of  love."  ThcHC  are  the  mechanical  inventor,  the  scientific 
discoverer,  and  the  philosophic  thinker.  With  regard  to  in- 
ventors, all  know  how  unfortunate  their  pergonal  history  has  | 
Dsually  been.  To  die  in  poverty,  though  often  living  to  sco  j 
tliL-  fruits  of  their  brain  enrich  others  having  more  pmctical 
slirewdnesfl,  is  loo  often  the  lot  of  this  most  useful  class  of 
men.  Tlie  sauio  is  often  also  true  of  the  si'teiilitie  discov- 
erer, but  the  greatest  results  that  have  been  achieved  by  thi.i 
class  have  come  from  men  of  leisure  and  of  mc&T\c^,  v:\\o  n-jw*? 
irIto//y  free  from  eiabarrassmcnt  by  the  rea  angiistcB  dom\. 
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fact  which  militatee  poweifaUy  against  the  oft-made  claim 
that  great  BuccesB  is  moat  likely  to  eome  from  hardship  and 
opposition.  The  great  thinkers  of  the  world  have  ahared 
about  equally  the  two  conditions  jnst  described,  which  are 
respectively  well  represented  by  Francis  Bacon  and  Angnste 
Conitc.  But  in  all  these  cases,  and  almost  without  exception, 
the  grand  progressive  achievements  of  hnman  history  have 
been  wholly  without  pecuniary  reward  to  the  persons  who 
have  accomplislicd  them.  And  there  seems  no  help  for  this 
state  of  things. 

The  reformer  necessarily  labors  in  an  untried  field.    His 

principles  are  in  fact  often  unsound,  and,  however  sonnd, . 

they  are  always  mistrusted.  Success  i»  the  only  commodilj 
that  commands  a  price.  But  the  inventor,  the  discoverer, 
and  the  thinker  work  not  for  the  present,  but  for  the  future. 
They  rarely  hope  tliat  their  efforts  will  be  crowned  with 
practical  success  during  their  own  lives.  How,  then,  can  they 
look  for  material  reward  ?  They  do  not,  and  it  can  not  be 
seriously  complained  that  it  is  not  conferred.  It  is  not  to 
complain  that  these  facts  are  here  brought '  forward,  but 
rather  to  show  that  in  the  very  nature  of  things  all  human 
progress,  so  long  as  spontaneous  or  genetic,  t.  «.,  so  long  as 
not  telcological,  must  operate  to  its  ovm  greatest  disadvan- 
tage, and  perpetually  defeat  itself. 

Modem  society  is  in  such  a  state  that  not  only  is  it  the 
worthless  that  commands  the  pay,  but  the  truly  valuable  is  • 
systematically  kept  out  of  view.  Those  having  the  least 
merits  have  the  most  love  of  applause.  It  is  sufficient  to 
make  one  believe  in  the  alleged  degeneracy  of  the  times  to  see 
the  zeal  for  **  cheap  notoriety  *'  evinced  by  persons  having  no 
merits,  and  the  willingness  of  society  at  large,  through  the  press 
and  in  other  ways,  to  co-operate  in  the  work.  The  really  meri- 
torious person  slirinks  from  notoriety,  and  scorns  applause 
not  rendered  to  merit  alone.  Yet  merit  is  rarely  sufficiently 
appreciated  to  secure  it«  own  public  mention.  It  has,  there- 
/ore,  come  to  be  &  tolerably  safe  inicr^nce^  nAx^chw^c  such 
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pnl>lic  mention  is  made,  to  asBumo  that  it  haa  bi-en  directly 
or  indirectly  procured  by  tbe  party  complimented.  Sueli  u 
■tate  of  tilings  makes  merit  take  precautioiiit  against  being 
put  forward  by  appreciative  friends,  Icat  tlio  muni:i<r  of  the 
eoinmendalioii  be  misunderstood,  and  t!ie  belief  l>e  enter- 
tained tliat  it  liad  stooped  to  advertise  itKtIf,  In  tbiit  way 
tbe  true  condition  of  society  is  not  only  never  known,  but 
vliat  is  precisely  the  reverse  of  its  true  condition  is  jmblicly 
believed  to  exist.  The  light  portion,  representing  medioc- 
rity, is  bolaterecl  np  and  kept  prominently  conspicuous,  while 
the  serions  and  solid  portion  willingly  aids  tlio  former  in 
Iceeping  itself  constantly  out  of  view. 

Unman  progress  is  further  defeated  by  man's  ignorance  of 
liis  own  interests.  Those  who  most  strenuously  opjioso  meits- 
ures  of  reform  E.re  usually  the  ones  who  would  ho  tiioat  bene- 
fited by  their  adoption.  Just  as  the  slave  oft^n  deflares  hti 
preferencB  for  slavery  and  helps  Itis  master  to  rivet  liis  chains, 
ao  the  ignorant  generally  denounce  intelligence,  and  do  all 
in  their  power  to  prevent  the  light  from  reaching  them.  It 
ii  a  paradox  in  matters  of  education  that  those  who  vote 
against  it  thus  really  prove  their  need  of  it.  Tlie  unlettureil 
man  of  large  family  whose  children  might,  by  the  laws  of 
many  localities,  be  educated  at  the  exi>ense  of  the  riuh  man 
of  small  family,  is  usually  found  joining  with  the  latter  to 
destroy  this  precious  advantage.  Tlic  laboring  inustica  follow 
after  designing  demagogues,  who  promiM  imjMjSHi  hi  titles,  li> 
p*cnre  personal  gain.  They  reject  the  wiser  counsel  of  their 
real  friends,  who  place  luss  stress  ujwn  them  from  fear  of 
being  suspected  of  self-seeking.  And  so  it  is  throughout ;  sn 
tliat  tbe  phiIoso})her  often  finds  himself  wondering  Iiow  any 
prc^rew  can  take  place  at  all  when  every  thing  secins  to  con- 
spire to  make  bi.d  worse.  And,  in  fact,  whatever  advance  is 
made  is  due  to  "  natural  selection,"  ond  is  in  one  sense  tbe 
nmilt  of  clmnctt.  Only  progressive  or  at  most  stationary 
societies  cin  survive.  All  others  (and  they  may  have  beeu 
>n»ny)  liave  disappeared.     Tho  most  tliat  can  \«  ftOAii  \&  X!ttJ.V 
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society  exists  because  it  is  not  retrogressive.    And  this  ex* 
plains  in  the  only  scientific  way  why  it  is  progressive. 

But  it  is  only  of  genetic  or  passive  progress  that  we  have 
spoken,  for,  unfortunatelyi  this  is  about  aU  that  has  thus  far 
tuken  place.  The  era  of  teleological  or  artificial  progress 
has  not  yet  begun.  It  may  never  begin,  but,  until  it  does  so^ 
society  is  us  liable  to  succumb  to  an  adverse  wave  of  reac- 
tion, and  suffer  extinction,  as  is  any  race  or  species  of  animala 
or  plants ;  and  we  know  tliat  this  is  constantly  occurring. 

To  overcome  these  manifold  hindrances  to  human  progi-  ] 
ress,  to  check  this  enormous  waste  of  resources)  to  calm  these ' 
rhythmic  billows  of  hyper-action  and  reactioui  to  secure  the- 
rational  adaptation  of  means  to  remote  ends,  to  prevent  the  \ 
natural  forces  from  clashing  with  the  human  feelings,  t^  ' 
make  the  current  of  physical  phenomena  flow  in  the  char» 
nels  of  human  advantage — these  are  some  of  the  tasks  which 
belong  to  the  great  art  which  forms  the  final  or  active  de* 
partmont  of  the  science  of  society — this,  in  brief,  is  Dtnamio  j 
SocioLoov.    "  Voir  pour  prevoir  ** ;  *  ^^ prevoyancey  d^od  ao-  \ 
tion^^^  1 1.  ^.,  predict  in  order  to  control,  such  is  the  logical 
history  and  process  of  all  science ;  and,  if  sociology  is  a 
science,  such  must  be  its  destiny  and  its  legitimate  function*  i 

•  Comtc,  •«  Philosophie  Poiltlre,"  rot.  tI,  p.  618, 

f  Loe,  eit.,  vol.  I,  p.  61.  The  pa«Mge  from  which  this  last  dutloo  It  mads 
ought  to  be  quoted  entire,  and  deserves  a  plaoe  In  the  anthology  of  sdeaet.  It 
\i :  **  Sr'ienee^  ttoA  privoi/anei ;  prhojfante^  d*oA  aelion  :  telle  est  la  formule 
tr^s-slroplc  (lul  cxpriine,  d*uno  manlftre  exacte,  la  relation  g^n^rale  de  la 
ct  de  Vart^  en  prenant  ces  deus  expressions  dans  leur  aooeption  totale.** 


CHAPTER  I. 
ramr  or  thb  poernvK  pniLOBOFinr  or  Acotwii 

COMTE. 

T  at  Oomle't  phUoaoplij— MUurc  of  hU  arrow  nu  Kjis 
HI  hi—  fTnmtn  tba  (oniuleT  of  Sodolugj — Seme  Id  which  ha  cmplo^  iha 
tcm  "  podtlra  "— Qii  Uv  ot  llio  progroii  of  humaD  thought,  through  the 
theological, ftod  melaphjiilcal,  lo  Iba  poiilWe  tlage — In  what  pushivltm 
differ*  fiDD)  tba  aciantlBc  method— Corn te'i  hoitllllv  to  all  ciiuj<e> — Ilia 
"pHnoidial  problrma  " — HIa  review  of  lbs  hlitorj  of  civitlullon— The 
tbeotogical  lUgft— ThH  tncupbjslcal  augc — The  potltlre  attge — Coinle'a 
hiermrcb)'  at  the  adeocei — Three  kinds  of  obBervation— Teata  of  the  jh*!- 
tioD  of  the  Kionwi  in  the  hlerarchj — Scienliflc  prevision — Mithcnialir! — 
jUltooomy— Phjaid— Chomiilry—llioloBj  —  TrnnacoDdental  biology— Co- 
dologj— Social  cnler  and  pro^ii— The  human  racp  a  perpetual  Iniiirliliial 
— 4*oclal  itatle^-aoolat  djniamlea— roiltlv*  nlucatlan— Comto'a  sclaDilSe 
prlcitbaad. 

The  works  of  Auguste  Comte  occupy'  an  anomalouH  posU 
tion  in  the  history  of  philoeophy.     They  may  be  l)riirfly  de- 
■eribed  in  their  ememhle  aa  embodyini;,  in  the  exposition  of  a 
fiindainent.ll  truth,  tlie  greatest  possible  number  of  only  tens 
fundatnental  errors.     The  essential  groundwork  of  nil  his 
reasoning  is  not  only  sound  and  progressive,  but  it  is  alao,  in  i 
the  main,  at  least  as  far  as  concerns  terminology  and  mode  of 
prc«entatii>n,  new.     However  many  previous  writers  may 
havt;  caugiit  glimpses  of  his  philosophy,  and  however  often  his  | 
fundamental  tenets  may  have  fmind  utterinee  nnder  different 
drcumstjinees  and  at  diflereol  times  and  places  before  him,  it    | 
■till  remains  trne  that  no  one,  prior  to  liift  timc,\mi  a^YtoV^- 
Med  bu  laetbod,  and  history  wiJI  probaWy  bear  o\rt  Vw  o'*^ 


NATURE  OF  COMTTS  ERRORS.        88 

aasertioa*  that,  in  point  of  fact,  no  onie  before  him  can  be 
justly  said  to  have  conceived  the  Poeitive  Philosophy.  Traci 
as  he  himself  admits,  this  philosopliyi  as  a  fact  In  human  hit* 
tory,  bad  long  existed  in  the  world,  and  had  ever  been  the  rival 
of  the  two  great  opposing  philosophies,  the  theological  and 
the  metaphysical ;  and  the  period  is  assigned  by  him  when  it 
may  be  said  to  Iiave  fairly  assumed  the  supremacy  f  as  a  princi- 
ple of  human  action ;  but,  objectively  considered,  it  is  none  the 
less  true  that,  not  until  long  after  It  had  openly  asserted  itself 
as  the  mainspring  of  scientiKc  progress  in  the  world,  did  there 
rise  up  a  philosopher  to  comprehend  its  true  nature  and  rela- 
tions, and  to  give  it  a  name.  As  the  claimant  of  this  great 
honor,  Auguste  Comte  has  never  had,  and  never  can  have, 
a  contestant. 

But  it  is  the  misfortune  of  all  truly  great  minds  to  be 
wedded  to  errors  as  well  as  to  truths.  In  most  cases  the 
latter  so  far  prevail  over  the  former  as  wholly  to  eclipse  them 
as  soon  as  the  sun  of  historical  criticism  fairly  rises  upon 
their  lives.  Usually,  too,  their  errors  are  of  minor  moment, 
and  arc,  thoroforo,  soon  forgotten.  Oenerally,  they  are  few 
in  number  and  unobtrusive,  and  not  unfrequontly  Is  the 
attachment  shown  to  them  of  a  more  or  less  equivocal  char- 
acter. Not  so  with  those  of  Auguste  Comte.  Ilis  are  both 
numerous  and  obtrusive;  they  are  of  the  gmvest  character, 
and  are  adhered  to  in  his  writings  with  all  the  pertinacity, 
emphasis,  and  iteration  to  which  the  French  language  is  capa* 
ble  of  giving  vigorous  expression.  For  this  ret^son  the  writ* 
ings  of  Comte  have  been  slow  in  making  an  impression  upon 
human  thought.  They  are  voluminous,  verbose,  and  unat* 
tractive  in  their  style ;  and  nothing  short  of  a  persistent  fol* 
lowing  out  of  the  argument  to  the  end  can  give  the  reader 
the  ability  to  appreciate  fully  the  magnitude  of  the  theme 

•  **  PbikMophie  PodtiTt  **  (third  •dlUon,  Paris,  1S69X  vol  It,  p.  4S6 ;  nO.  ▼!» 

f  About  the  mMdh  of  the  iliteenth  oentury  ^^T\)SlQ(iov^\)&al^^^'«%r  ^^1^ 
PP'  IP,  20 ;  roL  ri,  p.  429). 
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or  the  "totidaritif"  of  the  great  body  of  truths  wlilch  the 
author  actually  marslialB  with  the  most  rigorons  logic-.  Tlic 
result  is,  that  the  general  reader  haa  eitliur  not  reud  them  tit 
all,  and  haa  derived  hia  ideas  of  tbem  from  thoec  who  have 
only  glanced  at  tl«m,  or  else  he  has  hiiuBelf  only  enBUally. 
looked  them  through,  dwelling  longest  where  the  Iiuiguagu 
is  most  emphatic,  which  is  usually  where  some  fuvoritc  nu- 
trnth  is  being  liefended. 

The  genenil  result  is,  that  the  works  of  Comte,  where 
lEDown  at  all,  are  for  the  most  part  unfavorably  known,  only 
a  few  having  followed  him  through  with  their  attention  con- 
ttantly  directed  to  tlie  general  argument,  and  disregnnlin;; 
the  erratic  course  of  the  author  in  adducing  untenable  aiix- 
Uiaries,  which  are  for  the  most  part  unnecossary,  in  support 
of  it.  That  the  popular  verdict  upon  tlio  cnsu  is  unjust,  iniiy 
bo  safely  assumed  from  the  array  of  eminent  niinics  tlult  Imvc 
been  permitted  to  bo  used  as  more  or  k-ss  imt;(|nivoiul!\ 
favoring  Comte'a  general  scheme.  Among  theso  may  bu 
nientiimed  ihow  of  Alexander  von  Ilmnboldt,  Buron  Fmi- 
ricr,  De  Itliiinvillc,  Poinsot,  Navicr,  Uroiisxiiirt,  Esipiirol. 
liinet,*  and  others,  at  tho  time  when  be  was  dflivtriug  his 
course  in  public;  wbilo  in  recent  tinicfi  ana  Icsr  ciiiiniiit 
man  than  the  late  M.  Littr^  lias  not  only  fjivt-n  in  biri  ndlii.'- 
sion  to  the  TVsilivo  Pbilosopby,  hut  hni*  oditL'il  tho  mm- 
edition  of  Comto's  works,  and  written  an  extuudcd  iiidiu'Hi'- 
ment  of  thciii  in  the  form  of  what  ho  boldly  styles  the  "  I'rC- 
facc  d'un  Disciple." 

The  general  influence  of  Comto's  writings  is,  moreover, 
beginning  to  mike  itself  strongly  felt  iu  Franco,  not  only  by 
the  jipreiid  of  his  moral  and  religious  doclriiies  as  sot  fnrtli 
in  his  later  sp'jculationa,  but  more  especially  iu  seientifii; 
circles,  where  tlie  eminently  practical  character  of  the  Posi- 
tive Pbilf*0]iliy  ia  commending  itself  to  many  well-known 
men  of  science,  and  may  bo  seen  as  a  ailent  power  in  national  { 
■dentific  assemblies. 

•  "Fbllotoplih  Poalare,"  vol.  I,  p.  8. 


MEAKIKO  OF  THE  TERX  «'POSmV&*»  88 

It  is  as  the  unquestioned  founder  of  the  modern  and  as 
yet  scarcely  fledged  scienoe  of  sociology,  the  name  itself  of 
which  was  first  employed  *  by  M.  ComtOi .  that  a  brief  ex* 
position  of  his  system  and  of  the  Positive  Philosophy  itself^ 
also  founded  by  him,  requires  a  pUce  in  this  work. 

Notwithstanding  the  attempts  that  are  constantly  being 
made,  wherever  it  becomes  appropriate  to  refer  to  the  Posi- 
tive  Philosophyi  to  deflne  the  term  pontive  in  that  con- 
uection,  and  notwithstanding  the  acknowledged  ability  of 
many  of  those  making  these  attempts,  and  the  fact  that 
they  are  not  generally  open  to  the  chaige  of  inoorreotnessi 
it  is  nevertheless  true  that  very  few  persons,  who  have 
not  carefully  followed  Comte  in  his  own  works  and  paid 
special  attention  to  this  chief  characteristic  of  them,  have 
acquired  an  adequate  comprehension  of  the  true  meaning 
and  scope  of  tliis  term  as  he  himself  has  employed  it. 
While  it  is  not  untrue  that  the  leading  notion  of  the  word 
in  the  Comtean  sense  is  contained  in,  and  conveyed  by, 
the  word  phenomena^  and  that  the  general  idea  of  the  Posi* 
tive  Philosophy  is  the  study  of  phenomena,  wholly  apart 
from  both  essence  and  cause,  still  this  bald  and  technical 
form  of  definition  falls  far  short  of  conveying  to  the  ordi- 
nary intellect  the  intensely  active  and  living  idea  which 
these  terms  excited  in  the  author's  mind,  and  which  ani- 
mate every  page  of  that  Koran  of  positivism,  the  *^  Fhilo- 
sophie  Positive.''  C!omte  nowhere  undertakes  a  formal  defi- 
nition of  the  term  positive^  and  indeed  the  sense  in  which 
liu  applies  it  seems  to  agree  so  nearly  with  the  popular  ac- 
ceptation tliat  he  perhaps  thought  it  required  none.  This 
meaning,  too,  singularly  enough,  is  in  substantial  harmony 
with  the  etymological  one.  Derived  from  the  passive  root 
of  the  Latin  word  put  or  place  {ponere)^  whatever  may  be 
culled  positive  must  have  been  placed  in  a  definite  posittoju 
Tho  }nton»ivo  notion  that  this  position  is  absolute  or  imttiov- 
^^fe  ^  no  more  than  /jreqnently  attac\\es  to  ^otda  seeking 

*  "PbiloBophiQ  PcMltWe/*  ▼ol  W,  p.  IftS. 
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definite  Bignificatioa  in  derivative  languages.  In  populaf 
language  tbia  notion  is  conveyed  by  empIiaaiB,  and,  oa  it  al- 
waya  accompanies  this  word,  it  becomes  of  iteelf  an  emphatic 
word.  It  is  never  used  by  common  people  except  in  an  em- 
phatic sense  and  with  a  special  stress  of  voice.  Tbo  pbilo- 
Kphical  applicition  of  the  term  simply  continaes  the  inten- 
uve  idea,  without  requiring  any  emphasis  in  its  ntterance. 
The  exact  xdex,  then,  of  "  positive,"  in  the  trao  Comtean 
sense,  is  merely  that  which  is  ^fixed  or  establiahcd  as  certain 
truth.  It  is  the  real,  the  known,  the  tangible  or  sensible  in 
nature.  The  positive  may  be  briefiy  dctined  as  that  which 
i«ally  esista,  that  which  is  potitivefy  true — what  is.  It  will 
bo  seen,  therefore,  that  it  does  not  differ  from  the  scientific 
idea  af  eoromooly  undentood.  Indeed,  Comte  employs  tha 
term  geientijic  as  a  eynonym  of  positive.  Starting  from  the 
Cartesian  idea  of  self  as'the  only  judge  of  truth,  it  aRsumca 
that  there  is  something  present  when  the  senses  ao  report ; 
and,  not  stopping  to  discnss  the  correspondence  of  that  some* 
thing  with  the  report  thus  made  of  it,  the  positive  philoso- 
phy confines  its  iavestigations  to  these  sense-reports  which 
alone  can  be  known.  The  sam  total  of  these  reports  to 
the  senses  constitutes  what  are  called  phenomena,  and  with 
these  and  these  only  the  positive  philosophy  deals.  This, 
again,  is  simply  the  method  of  science. 

The  two  great  antagonistic  and  rival  philosophies  with 
which  the  positive  philosophy  has  always  had  to  contend 
are  theology  and  metaphysics.  The  former  is  chiefly  distin- 
guished by  the  introduction  of  causes,  the  latter  by  that  of 
tnttt!f»,  into  all  forms  of  speculation.  The  essential  vice  of 
both,  according  to  Comte,  is  that  of  attempting  to  account 
for  things.  Unwilling  to  regard  the  phenomena  of  the  uni- 
verse as  the  true  matter,  in  and  of  itself,  for  mankind  to 
study,  these  earlier  and  less  experienced  philosophies  have 
perpetually  wasted  their  energies  in  the  vain  search  after  the 
causes  of  phenomena  on  the  one  hand  .-ind  their  substantia 
or  nilttratum  oa  the  other.     The  invcstigationa  ot  t\iQ  l\\wi 
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logical  sdiool  have  been  tdeolofiealf  thoae  of  themetaphyft* 
ical  flchooly  ontological.  But,  aa  the  individiial  k  eat  off  bj 
his  very  constitution  from  aU  acoeaa  to  either  of  theae  fidda 
of  thought,  it  follows  tliat  all  the  efforta  expended  in  theae 
directions  have  been  absolutely  wasted.  The  only  field  re- 
mainingy  the  field  of  phenomena,  on  the  contrary,  ia  found 
to  yield  rich  and  valuable  results  wherever  human  reaearch 
has  been  directed  to  it  All  that  has  been  gained  toward 
the  elevation  of  society  and  toward  securing  the  eomforta 
and  enjoynaents  of  life  has  come  from  this  source,  not  one 
item  having  ever  been  contributed  to  the  material  prosper- 
ity of  the  world  from  either  teleological  or  ontological  re- 
searches. 

The  essential  accuracy  of  all  this,  in  both  its  historical 
and  its  dogmatical  character,  can  not  now  be  doubted,  and, 
both  for  the  fact  and  for  the  form  of  its  presentation,  the 
world  owes  to  Auguste  Comte  a  debt  of  gratitude  which  its 
long  neglect  and  tardy  acknowledgment  of  his  writings  have 
l)Oorly  repaid. 

Thus  far  the  positive  philosophy  has  been  shown  to  be 
little  more  than  a  formal  expression  of  the  scientific  method 
as  recognized  by  the  ablest  men  of  our  day,  and  it  is  hoped 
that  the  term  may  be  preserved  as  a  synonym  for  that 
method,  and  as  a  valuable  contribution  to  the  terminology 
of  those  ideas  which  are  so  rapidly  advancing  as  almost  to 
render  all  language  obsolete  or  inexact.  But  any  account 
of  the  positive  philosophy  as  founded  by  M.  Comte,  and 
as  still  adhered  to  by  his  faithful  disciples,  would  be  quite 
incomplete  if  nothing  were  said  of  an  important  i>eculiar* 
ity  which  has  not  thus  far  been  mentioned^  and  which  may 
be  regarded  as  all  that  really  distinguishes  it  from  the  sim- 
ple method  which  all  science  must  adopt.  It  has  already 
been  remarked  that,  as  against  the  theological  school,  M. 
Comte  repudiates  all  attempts  to  determine  the  causes  of 
phenomena.  Bnt  theolo;ry  busies  itself  solely  about  arbi- 
trarjr  causes,   each  of  which  is  origiiiBX  mA  md^^udcnt. 
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while  all  are  BuppodcJ  to  proceed  from  tli»  divine  njjfcnt,  ami 
to  aim  at  the  accompliBliment  of  pivpoiiccivetl  ideal  results. 
Each  may  therefore  be  regarded  both  iis  &  Jir«t  citiim'  uin! 
ad  a  Jinal  cati*e.  One  iniglit  Bup])oso  tluit  it  would  have 
liecn  Butficieiit,  for  the  purjxjse  of  antagonizing  the  theo- 
logical philosophy,  to  repudiate  and  discliiiiii  ouch  eaiities  m 
alone  concern  theology.  The  readers  of  Cornte  had  at  leat^t 
tlie  right  to  expect  that  lie  would  distinguish  between  caiuiie 
Jinal^g  and  eausm  egtcienUs,  and  that,  in  case  there  werii 
valid  reasons  for  rejecting  the  latter,  he  would  slate  those 
reasons.  They  are,  however,  doomed  to  the  remarkable 
disappointment  of  nowhere  finding  any  such  distinction 
mentioned,  while  both  claases  of  causes  are  perpetually  ai^ 
■ailed  in  one  common  strain  of  denunciation,  and  consigned 
to  the,  with  Comte,  exceedingly  long  list  of  "  profoundly 
Ticious  hj-po theses." 

While,  to  the  mind  of  all  other  phi  I  obo  pliers,  the  arbi- 
trary, original,  and  the  final  cause  stand  in  the  plainest  con- 
trast with  the  necessary,  efficient,  or  nipchanicul  cause,  the 
former  being,  as  Comtc  justly  asserts,  the  basis  of  all  the*»- 
logtcal  reasoning,  while  the  latter  seems  the  almost  indis- 
pensable i>0BtuIate  of  science  itself,  he  fails  utterly  to  per- 
ceive any  difference  between  them,  and  is  found  attacking 
with  equal  vehemence  conclusions  flowing  from  the  one  and 
from  the  other  class.  Xow,  even  were  these  attacks,  when; 
necessary  causes  are  involved,  ever  bo  much  deserved,  it  is  at 
least  a  manifest  injustice  to  lay  these  latter  to  the  charge  uf 
theology,  and  against  this  theologians  have  a  just  right  to 
remonstrate,  while  all  attempts  to  explain  the  Comtean  plii- 
lotophy  should  contain  an  honorable  vindication  of  the  the- 
ological Bcliool  from  so  unjust  an  imputation. 

This  reniiirkable  fallacy  whicli  pervades  the  entire  phi- 
losophy of  Comte,  this  confusion  of  two  things  so  whi)lly 
diSerent  and  even  antigonistic,  ctm  only  be  accounted  for 
as  intentional,  and  it  seems  probable  that,  as  he  coaW  ^ud  w) 
Tilid  KTgament  comporting  with  Iiia  syatem  'by  w\uc\\  V* 


COMTE'S  nOSTILITY  TO  EXPLAKATIONS.  89 

could  assail  efficient  cauaesi  although  odious  to  his  eminently 
practical  mind^  he  found  it  convenient  to  embrace  all  causes 
under  one  general  head,  declare  them  theological  fictions^ 
and  dispatch  them  all  together.  The  narrow  straits  into 
which  thb  plan  so  frequently  led  him  are  familiar  even  to 
casual  readers,  and  yet  only  in  a  veiy  few  cases  can  he  be 
chai^ged  with  inconsbtency  in  endeavoring  to  escape  the 
meshes  of  his  own  net  He  seems  to  prefer  to  battle  on  that 
questionable  ground  with  the  prevailing  current  of  the 
thought  of  his  own  day,  at  the  ride  of  making  himself  ridicii* 
Ions  in  the  next  generation. 

Among  the  necessary  consequences  of  so  singular  a 
course  may  be  mentioned  his  repeated  discouragement  of 
.  all  attempts  at  explanaiian.  What  the  phenomena  them^ 
selves,  subjected  to  the  proper  scientific  tests,  do  not  yield, 
may  be  taken  as  beyond  the  reach  of  human  inquiry.  It  is 
only  those  who  are  affected  either  with  the  theological  or 
the  metaphysical  bias  or  spirit  that  will  waste  their  time  and 
energy  in  the  vain  effort  to  fathom  the  mysteries  that  lie 
behind  phenomena.  He  seems  to  have  scarcely  the  remotest 
conception  of  the  great  principle,  which  even  Bacon  recog- 
nized,* that  the  most  important  phenomena  of  Nature  lie 
deep-hidden  witliin  her  and  are  not  seen  by  the  average  ol> 
6er\'er  {anpra^  pp.  45-52),  but  that  it  is  only  as  guided  by 
apparent  phenomena,  as  effects,  that  the  true  investigator  is 
led  back  into  the  region  of  those  deeper  ones  which  stand 
to  the  superficial  ones  in  the  relation  of  efficient  causes. 

As  a  further  and  necessary  consequence  of  this  obstinate 
blindness,  we  find  Comte  multiplying  the  number  of  what 
he  calls  '*  primordial "  problems  beyond  the  limits  of  finite 
powers,  impossible  for  man  ever  to  solve,  and  fit  subjects 
only  for  the  labors  of   theologians   and   metaphysiciana. 

*  **.£dificium  autem  hujui  univenl  ■truetura  saa,  intoneetul  bomaiio  eoa. 

tempUnti,  Instar  labjrinthl  est ;  abi  tot  ambigua  ▼iarum,  tarn  fallaoea  remm 

ft  BtgBorum  simiUtudiDeM,  tam  obllqusB  et  implezs  naturanim  Bpins  at  nodi, 

tfequmque  se  MreoJuiiL "---('' InsUoratlo  Hagoa^*'  Prnta^Xo."^ 
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Among  tlLeae  it  is  aimuBing  to  Dottcc  quite  a  number  which 
■were  actually  Botved  dnring  Cointe'a  own  life-time.  For 
example,  lie  repeatedly  aBserte  lliat  the  chemical  conetitu- 
tions  of  the  heavenly  bodies  belong  to  this  chisa  of  iiieolu- 
ble  problema;  yet,  even  while  he  wrote,  Kirehhoff  and 
Franikhofer  wore  colle<;ting  from  the  sun  aiitl  the  stars  the 
evidence  of  tlieir  composition. 

Among  the  most  lamentable  of  Comte's  vagaries,  nrising 
oat  of  the  confusion  above  referred  to,  is  liisuiicompromiBing 
hofitility  to  all  the  modem  hypotheses  respecting  the  nature 
of  light,  heat,  electricity,  etc.  He  classed  .all  these  along 
with  gravitation,  and  declared  that  all  the  efforts  expended 
_  in  the  vain  search  after  their  origin,  nature,  or  caaee,  were 
■imply  squandered.  These  agencies,  according  to  lum,  were 
merely  phenomfna,  and  were  to  be  studied  only  ns  such. 
The  imaginary  interstellar  ether  was  an  ontologtcal  concep- 
tion, a  metaphysical  entity,  to  be  classed  along  with  phlogis- 
ton, and  all  the  spirits  of  the  laboratory,  and  the  imaginary 
occupants  of  the  bodies  of  men,  animals,  and  inanimate  ob- 
jects. The  nndiilatory  theory  of  light  was  no  better  tlian 
the  emission  theory,  and  both  equally  vain  attempts  to  know 
what,  from  the  nature  of  things,  can  not  be  known.  In  fact, 
the  domain  of  the  Unknowable  in  Comte's  philosopby 
was  enormous  in  its  extent,  and,  when  we  contemplate  the 
little  tliat  was  left  for  man  to  do,  we  almost  wonder  how  lie 
should  have  regarded  it  worth  the  labor  of  writing  so  large  a 
woric. 

The  amount  of  mischief  which  this  one  glaring  fallacy 
Mcomplished  for  Comte's  system  of  positivism,  insinuating 
itself  into  every  chapter,  and  more  or  less  vitiating  the  real 
truths  contained  in  the  work,  was  so  great  as  to  give  consid- 
erable color  to  the  claim  that  pure  Comtism,  if  it  could  be 
made  to  prevail  and  exert  its  legitimate  influence  upon 
Iiamao  inquiry  in  the  future,  would  so  far  cripple  every  de- 
portment of  science  aa  to  throw  it  back  into  mciiaavaX  sSag,- 
BttioB.    For  it  would  atrike  a  fatal  blow  at  all  true  ^tontcs 
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in  human  knowledge  by  crushing  out  the  veiy  spirit  of  in* 
quiry,  and  would  quench  all  interest  in  phenomena  them^ 
selves  by  prohibiting  the  search  after  the  springs  and  sources 
— the  ca%L9e8—oi  phenomena  which  furnish  the  true  life  and , 
soul  of  scientific  research. 

Having  thus  dwelt  sufSdently  upon  the  elements  of 
Comte's  philosophy,  which  have  tended  to  render  his  works 
both  unpopular  and  unknown,  and  which  in  themselTes 
would  be  suiBcient  to  condenm  their  unconditional  accept- 
ance, let  us  now  return  to  the  primary  truths  of  positivism, 
and  rapidly  follow  the  author  through  the  six  volumes  of  his 
"  PhiloBophie  Positive." 

Next  after  the  establishment  of  an  adequate  definition  of 
the  term  positive^  the  most  important  consideration  embraced 
in  the  Comtean  philosophy,  and  one  which,  whether  true  or 
not,  is  certainly  new,  is  the  manner  in  which  the  human  race 
has  reached  the  condition  required  for  the  practical  applica- 
tion of  the  principles  of  positivism. 

That  there  exists,  and,  so  far  as  literature  gives  us  any 
account,  has  always  existed,  a  fundamental  schism  in  the 
human  mind,  perpetually  presenting  two  opposing  modes  of 
explanation  for  the  current  phenomena  of  life  and  the  uni- 
verse, has  long  been  understood,  and  in  recent  times  a  few 
attempts  have  been  made  to  subject  it  to  a  partial  analysis, 
and  to  introduce  terms  designed  to  bring  out  into  clearer  an- 
titliosis  this  deep-seated  intellectual  antagonism  (voL  i,  p. 
64 ;  ii,  24).  This  movement  has  finally  resulted  in  arraying 
the  theological  world  on  one  side  of  an  imaginary  line  and 
the  scientific  world  on  the  other,  although  it  is  every-where 
conceded  that  there  are  many  truly  great  scientific  men  who 
see  the  universe  in  much  the  same  way  that  theologians  in 
general  see  it,  while  a  few  theological  minds  are  not  wholly 
satisfied  with  the  prevailing  theological  method. 

A  closer  inspection  reveals  the  fact  that  the  difference 
^ea  deeper,  and,  though  usually  detennined\>7^«\^\xTi<&ax\«a 
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nuoed,  is  oot  necessarily  ho  detennitied.  The  essential  que*-  | 
tioD  is  wlietber  tlie  antecedettU  of  the  phenomena  of  the  uai- 
Terse  are  arbitrary  and  independent  of  the  phenomena,  or 
vhether  they  iire  constant  and  connected  news<>arily  with 
theiu.  The  ecicntitic  Bchool  and  seieuce  us  a  whule  are  per* 
peiually  tending  to  demonstrate,  by  an  immense  and  increua- 
iug  induction,  the  absolute  depeudenee  of  all  plienoiueiis 
upon  their  antecedents,  as  against  the  theological  view,  which 
makes  them  rest  upon  the  arbitrary  free-will  of  deity  or  of 
man.  That  the  ecieiitific  method  is  gaining  ground  while  the 
theological  is  losing,  is  proved  by  the  concesxions  of  tbcolo- 
^anfi  themselves,  who  nearly  or  quite  all  have  latterly  adopted 
a  species  of  *'  dualism,"  *  in  which  they  admit  the  eonstuncy 
of  lutttral  lav  within  certain  limits  wliioh  vary  with  almost 
every  individual,  and  always  cease  at  the  point  wliere,  accord- 
ing to  the  complexity  of  the  operation  and  the  analytical 
power  of  each  mind,  no  mechanical  principle  can  be  further 
'followed  out.  It  is,  however,  asserted  on  tlic  one  side,  and 
sdmitted  on  the  other,  that  this  does  not  ncccsBarily  touch 
the  foundations  of  theology;  for,  even  could  all  tho  phenom- 
ena of  nature  be  shown  to  result  from  unchangeable  laws,  it 
is  no  more  difficult  to  conceive  a  universe  impressed  by  its 
creator  with  all  its  laws  than  with  a  few  of  them,  or  none  at 
■11.  As  a  philosophical  principle,  therefore,  tho  tbeologicnl 
question  is  not  involved,  but  as  an  historical  fact,  the  only 
point  of  view  from  which  Comte  considers  it,  it  is,  of  course, 
of  the  first  importance. 

He  takes  a  different  and,  as  I  have  said,  a  novel  view  of 
this  important  fact  in  the  intellecttiAl  history  of  the  race,  the 
difference  consisting  in  the  introduction  of  an  intermediate 
phase  between  the  theological  and  the  scientific,  or,  as  he  calls 
it,  the  "  positive,"  and  also  in  the  extreme  position  which  ho 
makes  this  latter  phase  aasame  by  ignoring  all  efficient  or 
necessary  mechanical  causes.     This  Intermediate  stage  in  the 
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progress  of  tlie  human  mind  from  the  theological  to  the  poei- 
tive  state  is  the  metaphysical,  in  which  entities  are  created 
as  connecting  links  between  the  antecedents  and  consequents^ 
and  called  explanations.  This  metaphysical  or  ontologieal 
field  is  so  enlarged  as  to  embrace  the  true  scientific  material* 
ist  who  would  account  for  grayitation,  electricity,  light,  heat, 
etc,  by  introducing  material  atoms,  fiuids,  ether,  etc 

The  theological  conception  assumes  the  direct  interven- 
tion of  an  intelligent  agent  presiding  over  the  universe,  to 
whom  is  attributed  the  arbitrary  disposition  of  each  modifi- 
cation  undergone  by  nature.  The  metaphysical  conception 
searches  for  some  entity  to  whose  intervention  the  phenomr 
enon  in  question  is  to  be  ascribed.  The  positive  conception 
disregards  all  causes,  and  addresses  itself  solely  to  the  study 
of  phenomena  as  they  present  themselves  to  the  senses. 

These  three  distinct  states  of  mind,  all  of  whicli,  in  point 
of  fact,  arc  admitted  to  exist  together  at  the  present  time^ 
and  perhaps  to  have  always  done  so  to  a  greater  or  less  ex* 
tent,  Comte  declares  to  have  undergone  a  regular  progressive 
movement  in  the  history  of  society.  There  have  been  three 
successive  epochs,  during  which  these  three  philosophic  prin* 
ciplcs  have,  each  in  its  turn,  predominated  over  both  the 
others  and  controlled  the  current  of  human  events.  Western 
Europe  (America  is  scarcely  recognized)  is  the  only  region  of 
the  world  in  which  this  progressive  march  has  been  com- 
pleted, and  the  full  ascendency  of  the  last  or  positive  stage 
reached.  Indeed,  in  all  other  parts  of  the  world  the  first,  or 
theological,  stage  still  prevails ;  the  second,  or  metaphysical, 
although  a  necessary  condition  through  which  all  must  pasa 
if  they  ever  complete  their  progress,  being  only  a  brief  tran* 
sition  state  required  to  usher  in  the  final  era  of  positive 
thought.  For  this  and  other  reasons,  Comte,  in  his  <^ rapid*' 
historical  sketch  of  the  history  of  civilization,  confined  him- 
self to  that  of  the  white  race,  or  at  least  to  the  strict  line  on 
rr/i/eA  the  hiffheat  civilization  of  his  day  has  advanced,  and 
feprecated  the  tendency  of  certain  wt\\Ai«  oii  ^^  ot^bsdl  md  ^ 
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pTOgn»  of  civilization  to  wander  ofl  among  the  many  BCit- 
tered  peoples  of  the  globe,  whoee  condition  and  history  sus- 
tain no  immediate  relation  to  ours,  iii  eearcli  of  evidences 
bearing  upon  the  civilization  of  the  ^'eltit  of  humanity." 

The  theological  supremacy  was  iDaiiiCuined,  according  to 
bim,  down  to  the  close  of  tlie  thirteenth  century,  when  it  wus 
compelled  to  give  way  to  the  meiapliyBical  conception  which 
prevailed  in  Western  Europe  for  the  next  live  centuries,  or 
down  to  the  beginning  of  the  present.  The  true  ascendant 
of  positive  ideas  has,  therefore,  but  just  commenced.  Each 
of  tbe  two  preceding  stages,  however,  has  hud  its  period  of 
bigheat  glory  followed  by  a  period  of  decline,  the  latter 
being  overlapped  by  tbe  power  which  was  destined  to  sup- 
plant it. 

The  theological  period  is  distinctly  marked  by  three 
■ncceseivfl  stages:  fetichism,  polytheism,  and  monotheism. 
The  first,  recognizing  tlie  existence  at  all  timee  and  places 
of  anseen  anpematnral  forces,  constitutes  the  stage  of  niost 
Intense  theological  activity  and  moat  comploto  theological 
enpremu^.  The  second,  by  originating  a  priesthood,  or- 
ganizing government,  and  subjecting  the  masses  to  slavery, 
proved  favorable  to  progress,  both  intellectual  and  uiuteriul. 
During  its  reign,  not  only  were  the  seeds  of  monotlie- 
ism,  which  was  destined  to  overthrow  it,  sown  in  Egypt 
tnd  Syria,  but  the  metaphysical  conception  took  deep  root 
among  tbe  Greek  philosophers,  and  even  the  positive  method 
found  a  remarkable  expression  in  the  works  of  Aristotle, 
Archimedes,  and  Ilipparchus.  The  true  theological  spirit 
had  declined,  and,  when  at  length  the  Semitic  doctrine  of  the 
unity  of  Qod  spread  into  Greece  and  Italy  and  deposed  the 
pagan  deities,  a  new  priesthood  arose  and  a  complete  reor- 
ganization was  effected.  Polytheism  had  given  way  to  mono- 
theism. The  two  great  branchefl  which  broke  away  from  the 
gnnd  trunk,  and  formed  the  Greek  Church  in  ^oKtera 'Eu- 
rope and  tbe  Mohammedan  religion  in  Asia  and  Mt\cab,Ni«TC 
iotli  moBotbeiatic,  never  to  rorcrt  to  polylWiam,  \>\A  'w&e 
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lectually  incapable  of  coping  with  the  highest  mental  powen 
of  mankind  embodied  in  CathoUdBm.  Thia  hiat  waa  left  to 
complete  the  theological  stage  of  human  progress^  and  la 
turn  to  yield  to  the  irresistible  power  of  events  hi  the  inau- 
guration of  the  metaphysical  stagOi  or  age  of  independont 
criticism. 

The  intellectual  reformation  of  France  and  Italy  waa 
scarcely  less  thorough  than  that  of  Germany  and  England. 
The  vast  and  wonderful  power  of  Catholic  organization  dor* 
iDg  the  middle  ages,  for  which  Comte  evinces  the  most  ex* 
travagant  admiration,  was  broken,  never  to  be  re-installed^ 
and  a  stage  of  complete  intellectual  Uoense  and  anaiehy 
began.  During  the  fourteenth  and  fifteenth  oentnries  the 
critical  movement  was  spontaneous,  without  possessing  any 
systematic  doctrine,  while  during  the  sixteenth,  seventeenth, 
and  eighteenth,  the  disorganization  became  complete,  and 
culminated  in  the  establishment  of  a  philosophy  which  was 
formally  negative^  and  which,  for  a  long  time,  prevailed  over 
the  social,  political,  and  religious  interests  of  the  world. 
The  true  father  of  this  negative  philosophy  is  declared  to  be 
Uobbes,  who  was  seconded  in  England  by  Locke  and  others^ 
and  the  doctrine  was  carried  to  its  extreme  length  in  France 
by  the  writings  of  Voltaire,  Rousseau,  Ilclvetius,  and  l!)iderot. 
In  religion.  Protestantism,  with  its  wholly  anti-theological  and 
^'  bastard  '^  principle  of  the  right  of  inquiry,  spread  over  North- 
western  Europe,  and  so  poisoned  the  atmosphere  of  France 
and  Italy  that  the  papal  supremacy  was  wholly  destroyed.  In 
politics,  the  reins  of  government  were  seized  by  lawyers  and 
litterateurs^  and  a  system  was  inaugurated  which  Mr.  John 
Stuart  Mill,  in  his  correspondence  with  M.  Comte,  aptly 
styled  ^^ pedantocrac}/^^  *  a  name  which  the  latter  gratefully 
adopts.  In  industry,  socialistic  schemes  of  the  most  vision- 
ary cliaracter  were  prevalent,  rendering  the  general  anarchy 
complete. 

TJj0  positive  or  ilnal  stage  of  pro^^resa^  ^Ilo«q  actual 
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aiceDdency  dates  only  from  the  beginning  of  tlio  nineteentli 
century,  but  which  primarily  took  root  in  polytheialic  an- 
tiquity, received  its  grand  impetus,  and  pluced  itself  beyond 
tlie  power  of  further  repulse,  in  the  ago  and  tlirougli  the 
agency  of  Bacon,  Galileo,  and  Descartes,  Lord  Bncon  laid 
the  foundation  of  the  future  systeiu  of  positiro  phtlosopliy 
br  the  estjiblishiiient  of  the  canons  of  obitcrvation  und  e!c]a-ri- 
mentation.  Qatileo,  bom  only  three  yvan  later,  confirniod 
the  reliability  of  these  canons,  by  making  extensive  practical 
application  of  tbom  to  the  great  probletna  of  astronomy  and 
physics,  though  without  any  acquaintance  with  the  works  of 
his  illustrious  English  contemporary.  Descartes,  laboring 
more  tlian  a  quarter  of  a  century  later,  in  the  full  knowledge 
of  the  works  of  Bacon  and  Galileo,  and  in  the  onjovinent  of 
the  ripest  scholarehip,  crystallized  the  results  achieved  by 
*1t  his  predeceBsors  and  conteuporanee  into  a  grand  eys- 
tern  of  genuine  philosophy,  which,  more  than  any  other  hu. 
man  production,  bore  the  stamp  of  the  true  positive  method. 
Bipened  by  the  genius  of  these  great  minds,  the  harvest  of 
science  at  once  began,  and,  during  the  tln-eo  centuries  tliut 
followed,  a  complete  revolution  was  wrought  in  the  world. 
The  idle  dialectics  of  the  schoobmen  was  8Ui>ersedcd  by  thu 
«e&T«h  for  truth ;  the  destructive  tendencies  of  the  negative 
philosophy  were  counteracted  by  the  constructive  tendencies 
of  the  positive ;  and,  although  as  a  system  of  philosophy  the 
acientitic  method  had  oa  yet  neither  name  nor  recognition, 
the  commencement  of  the  present  century  found  it  master  of 
the  whole  field,  and,  by  means  of  its  irresistible  weapons  of 
knowledge  and  material  prosperity,  pursuing  its  victorious 
march  over  the  crumbling  ruins  of  theological  systems  and 
unid  the  vanishing  shadows  of  metaphysical  eons.  It  re- 
mained only  for  Comte  to  trace  the  path  of  these  mighty 
events  in  the  history  of  thought,  to  assign  to  each  its  appro- 
priate limits,  and  apply  to  the  whole  a  terminology  ads.i^l«& 
to  so  profoaad  a  theme.  Whatever  may  liave  been  \iift  ertoT* 
of  deuil  or  hk  exuggerationa  of  particular  parta  oi  ^iw  ftv& 
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jeeti  his  knowledge  of  the  general  trend  of  aoeietj  and  htoip 
nian  thooght  is  oertai&ly  wonderfnl,  and  his  mode  of  preaea* 
tation  is  of  the  highest  originality  and  the  deepest  interest 

Next  after  its  definition  and  its  history,  by  far  the  moat 
important  characteristio  of  the  positive  philosophy  is  tins 
manner  in  which  it  ohMsifliBS  the  scienees.  Instsad  of  re- 
garding the  varions  branches  of  man's  knowledge  of  natora 
as  so  many  distinct,  independent,  and  oo-ordinate  sdenoes,  as 
much  of  the  philosophy  of  modem  times  tends  to  do^  Comtm 
conceived  them  as  not  only  related  and  mutually  dependent^ 
but  also  as  definitely  subordinated  to  one  another,  so  as  t» 
form  a  regular  scale  or  ^hierarohy.^*  This  classification  was^ 
with  him,  a  strictly  natural  one,  and  based  upon  the  sanM 
essential  principles  that  govern  the  classification  of  scientifia 
objects,  such  as  plants  or  animals.  In  his  treatment  of  the 
sciences  he  proceeds  from  the  more  general  to  the  more 
special.  Each  new  science,  as  we  descend  the  scale,  is  leas 
general,  and  therefore  is  embraced  within  the  limits  of  the 
preceding,  to  which  it  stands  in  the  true  logical  relation 
of  species  to  genus,  while  at  the  same  time  possessing  sp^ 
cial  characteristics  of  its  own  which  distinguish  it  from  all 
above  it.  But  this  ^^ hierarchy"  differs  from  most  sys* 
terns  of  scientific  classification  adopted  for  the  subordinate 
sciences  by  being  free  from  all  arbitrary  or  artificial  taint| 
and  based,  as  M.  Gomte  fully  believed,  upon  the  true  order 
of  nature  as  revealed  in  the  history  of  the  evolution  of  the 
liumun  mind  and  of  the  universe.  An  absolute  derivadon 
of  each  science  from  those  higher  in  the  scale  (^  filiation  ^ 
and  a  complete  chain  of  dependence  ('^solidarity")  of  the 
wliole,  constitute  the  distinguishing  characteristics  of  the 
Bjrstem.  The  descent  was,  tiierefore,  by  a  continuous  and 
unbroken  line  through  the  entire  range  of  human  knowl* 
^dge,  aiwAys  passing  from  the  more  general,  which  is  also 

nccesaarily  the  more  simple,  to  the  moie  a^^edal^  which  h 

*^e  more  complex. 
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lo  order  that  the  morlta  of  thii  aoheme  ma;  he  hotter 
imdentood,  let  ua  first  itate  its  exact  terms,  and  enuintfrato 
Is  ttwtr  natural  order  the  Hvend  aciences  recognized  by 
Comtc.  TLcy  are  >ia  !n  number,. aa  follows :  1,  Mntliemut- 
ica;  2,  Astronomy;  8,  Phyrica;  4,  Chemistry ;  5,  Biology: 
and,  6,  Sociologj-.  These  are,  according  to  Comte,  tho  six 
□aturul  divisions  or  "categories"  under  which  all  human 
knowledge  fulls,  and  the  above  arrangement  of  them  is  (he 
onler  which  they  must  necessarily  assumo  in  the  scieiititic 
hierarchy.  Each  of  theee,  after  the  tlrst,  is  embraced  in 
the  detinitioQ  of  the  one  above  it,  and  at  the  same  time  poa> 
BCMes  special  qualities  not  possessed  by  any  higher  in  the 
scale.  Each  one,  as  we  descend,  is  more  ample  in  itd  scope 
Imt  leaa  numerona  in  its  details  than  the  one  below  it. 
Trom  first  to  last  there  is  a  diminishing  generality  and  an 
increasing  complexity.  At  the  same  time  there  is  neither 
break  of  continoity  nor  lack  of  lineal  dependence — there  is 
both  "solidarity"  and  "filiation"  throughout. 

There  iB  one  important  law  which  Comtc  says  had  never 
been  perceived  before  him,  and  upon  which  he  frequently 
inaista,  which  is  well  worth  a  carefnl  consideration  even  in 
this  brief  sketch,  and  which  it  also  seems  necessary  to  un- 
derstand before  we  can  justly  appreciate  the  true  nature  of 
the  scientific  bienrchy.  Thia  law  concoms  the  observation 
of  phenomena,  and  explains  the  variation  In  kind  which  tliia 
obserrattoD  nndergoea  in  its  application  to  acienccs  occupy- 
ing different  placea  in  the  positive  scale.  In  proportion  as 
the  phenomena  to  be  investigated  become  more  complicated, 
they  are  at  the  same  time  susceptible  of  more  and  more  ex- 
tensive and  varied  means  of  exploration,  although  this  in- 
crease of  facility  is  not  proportionate  to  the  increase  of  dif- 
ficulty. There  are  thus  three  general  classes  or  methods  of 
observation  applicable  to  more  and  more  complex  phenomena, 
the  firat  of  which  is  chiefly  applied  to  the  liigher  and  simpler, 
and  the  last  to  the  lower  and  moro  complex  aciencea. 

These  three  methods  are,  first,  obeervation  j»roper,  i.  e., 
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the  direct  examiaation  of  the  pbenomena  as  th^  natiurallj 
preMtit  tbemaelvea ;  aeoondlji  MgMrJmmtefJOfit  tfie  oontetn* 
plation  of  the  phenomena  after  th^  have  been  more  or  leea 
modified  bj  artificial  eirenmitancea ;  and,  thirdlji  eampariionf 
which  ia  the  connected  consideration  of  a  snoeession  of  anal* 
ogons  cases  in  which  the  phenomena  grow  more  and  more 
simple. 

The  first  of  these  methods  is  the  one  ezdnriTolj  em- 
ployed in  astronomy;  the  first  and  second  are  need  ia 
physics,  bnt  the  second  more  than  the  flrrt ;  in  chemistiyy 
the  second  is  almost  exdnrively  employed;  while  the  third 
is  the  chief  method  applicable  to  all  bioloj^cal  and  sociolog- 
ical investigations. 

The  correctness  of  this  exposition  will,  scarcely  be  qnea- 
tioned,  and  its  utility  must  be  recognized  by  all  who  have  per> 
ceived  that  it  is  the  dear  analysis  of  all  our  mental  operations 
which  coiistitntes  the  chief  distinction  between  the  labors 
of  the  true  man  of  sdence  and  those  of  the  mere  empiricist 
or  the  vulgar  practicalist  who  accidentally  blunders  upon  the 
truths  but  loses  it  before  it  has  an  opportunity  to  bear  fruit. 

There  are  certain  special  tests  or  canons  by  which  the 
true  place  of  any  sdence  in  the  hierarchy  may  be  deter- 
mined independently  of  the  general  principles  of  its  rela- 
tive generality  or  complexity. 

It  will  always  be  found  that  the  degree  of  generality 
will  also  correspond  with  the  degree  of  positivity,  while  the 
degree  of  complexity  is  an  index  of  the  extent  to  which  it  is 
Btill  subject  to  theological  and  metaphysical  influences,  for, 
in  proportion  as  each  sdence  is  lower  in  the  hierarchical 
scale,  it  becomes  in  that  proportion  the  more  subject  to  the 
influences  of  metaphysical  and  theological  conceptions. 

This  principle,  which  is  clear  enough  when  we  come 
to  biology,  and  especially  to  sociology,  where  these  concep- 
tions still  have  full  sway,  becomes  a  paradox  when  applied 
^o  astronomy f  the  grand  science  which  ia  supposed  to  con- 
^^'tute  in  itself  a,  cerUdn  cure  for  skeptidBm^  uidi  V>  \t»5^\x^ 
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the  loftiest  ideas  of  the  divine  power  and  iiiajcBty.  Tliat 
tlii«  law  does  hold  good  of  aatroiionty,  however,  mast  bu 
ftditiitted  when  we  examine  more  cIot>e)^  the  real  tnorits  of 
tlie  quettlon.  Tlie  proper  test  of  the  supremooy  of  positive 
over  theological  and  inetaphyBical  ideas  is  the  dcgreeof  faith 
reposed  in  the  conetancy  and  regularity  of  the  laws  of  nat- 
ure ;  and,  while  in  the  laws  of  society  and  those  governing 
the  animal  and  vegetable  kingdoms,  and  even  to  some  ex- 
tent in  those  of  chemistry  and  pliyeics,  there  may  prevnil 
»  belief  that  the  natural  and  regular  laws  are  superseded  by 
arbitrary  fiats  of  divine  power,  no  educated  ccclesiaEt  even 
of  Comte's  day  would  have  maintained  that  sught  but 
Absolute  and  unvarying  law  and  order  prevail  among  the 
celestial  bodies.  About  the  last  instance  of  this  kind  was 
that  of  Newton,  who  brought  in  divine  agency  to  accoun^ 
for  so  ranch  of  observation  as  hia  theory  failed  to  explain, 
and  this  is  now  set  down  as  one  of  the  unfortunate  weak 
points  in  his  biography,  to  be  forgotten  as  ft\st  as  poselhlc. 
Those,  therefore,  who  imagine  that  theology  influencea  their 
views  of  astronomy  are  mistaken  ;  though  they  nmy  n  >t  he 
aware  of  it,  they  are  really  emancipated  from  those  influ- 
ences, in  so  far  as  that  science  is  concerned.  They  only  Int-k 
the  power  to  analyze  the  inconsistency  they  arc  living,  and 
perceive  the  incompatibility  of  their  theologicjtl  with  their 
astronomical  education.  It  is,  moreover,  doubtless  true,  as 
Comte  says,  that  the  apparent  reverence  inspired  by  astro- 
nomical phenomena  is  due  rather  to  ignorance  thnn  to 
hnowledge  of  them.  The  phenomena  appeal  to  those  who 
are  ignorant  of  their  laws  the  same  as  to  such  as  are  ac- 
qnunted  with  them.  The  former  class  still  predominates 
largely,  even  in  the  most  enlightened  conntries,  and  it  is 
from  such  that  the  greater  part  of  the  religious  awe  for  the 
mysteries  of  the  universe  proceeds.  Those  who  know  the 
mechanical  regularity  of  the  celestial  orbs,  while  they  may 
admire  the  positive  order  of  nature,  and  ns  they  laboT  ^ti\') 
with  «  loftj  aeati/nent  of  Jove  lor  truth  whic\v  aome  t«\'- 
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found  with  religioD,  bat  which  is  a  far  noUer  impolMi  aio 
little  inclined  to  see  in  this  order,  which  they  can  calenlata 
with  precisiop  and  predict  for  centuriesi  any  evldenoe  of 
a  divine  interference  or  supenrision.  Moreoreri  it  ooiild 
scarcely  be  expected  that  the  emancipation  of  a  single  sd* 
ence  should  be  sufficient  to  purify  all  the  rest  from  teleo* 
logical  tendencies,  since  there  have  been  so  many  of  the 
greatest  philosophic  minds  of  the  world  sharing  the  senti- 
nieiit  of  Kant,  the  founder  of  the  uniformitarian  school  of 
astronomers,  who  did  not  deem  it  illogical  or  absurd  to  In- 
troduce an  arbitrary  free-will  into  biology  and  ethics,  of 
which  he  knew  less,  while  claiming  regularity  and  invarii^ 
bility  in  the  domain  of  astronomy,  which  be  thorouj^j 
understood.* 

Astronomy  was  thus  regarded  by  Comte  as  the  only  sci- 
ence completely  emancipated  from  theological  and  metaphys- 
ical conceptions,  and  as  being  already  firmly  established  in 
the  true  positive  stage  of  man's  intellectual  development. 

The  principle  of  scientific  prevision  or  prediction  is  an- 
other of  the  fundamental  tests  of  the  true  position  in  the 
hierarchy.  Indeed,  it  constitutes  the  essential  quality  which 
distinguishes  all  that  is  entitled  to  the  name  of  science. 
The  entire  utility  of  all  science  and  of  all  knowledge  con- 
sists in  our  ability,  by  the  aid  of  it,  to  foretell  future  phe- 
nomena. This  ability  will  be  possessed  exactly  in  the  degree 
to  which  observed  phenomena  are  co-ordinated  into  laws. 
This  is  also  the  test  of  the  degree  of  positivity  of  each 
science.  In  point  of  fact  all  phenomena  are  absolutely  uni- 
form, and  may  be  co-ordinated  into  fixed  and  invariable 
laws.  Our  greater  ability  to  accomplish  this  with  respect  to 
some  sciences  than  to  others  is  due  to  the  greater  imperfcc-  . 
tion  of  our  knowledge  of  the  phenomena  of  the  latter  than 
of  the  former,  and  not  to  the  increased  regularity  of  certain 

•  '*  Eritik  der  UrtheiUknf t,**  g  79 ;  "  Kritik  der  reinen  Vennmft,"  &  2S0t 

£98;  "Allgemeine  AAtaf^geschicbte  and  Theorie  dct  mmmeb,"  &  294,  Sl^ 
9J4. 
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j^QomenA  over  certain  otliers,  AVliere  all  the  phenomena 
of  ft  braocli  of  ecteiice  are  poeitivcly  kuown,  being  absolutelr 
invuiAble,  it  is  of  coukc  possible  to  eetablisb  tbe  prccini 
laws  of  tbeir  operation,  and,  bv  the  aid  of  lliese,  to  predict 
witU  certainty  all  future  results.  By  applying  this  test,  the 
UDileniable  logic  of  Coiute's  claEeitlcatiou  is  better  sliown 
than  in  any  other  way. 

Astronomy  la  certainly  the  Boience  whoso  fittiiro  events 
eux  bfl  most  acouratcly  predicted.  The  pheuoniciia  of  eclipseB, 
occaltations,  tratuiits,  etc.,  are  forecast  in  the  coniputlng- 
room  for  as  many  years  in  advance  as  may  be  required, 
from  tlie  observed  facts  previously  recorded ;  and  the  navi- 
gator, setting  out  for  a  voyage  of  several  years,  takes  witli 
hiva  bis  almanac  containing  all  the  celestial  phenomena  that 
can  be  of  aerrice  to  him  for  the  whole  period  of  his  absence. 
Tbia  science  must,  then,  have  reached  an  almost  perfect  state 
of  positivity. 

Applying  the  same  test  to  physics,  we  perceive  that,  while 
many  results  can  be  predicted,  they  are  fewer  in  number, 
the  predictions  are  less  certain,  and  the  period  of  time  over 
vbich  they  may  be  extended  is  not  so  great  as  in  astronomy. 
Yet  it  is  upon  the  certainty  of  these  predictions  ttiat  all 
mechanical  appliances  rest.  The  greater  part  of  all  material 
civilization  is  due  to  the  higli  and  constantly  increasing  de- 
gree of  positivity  attained  in  the  department  of  physics. 

The  place  of  clicmistry,  viewed  by  this  standard  as  by 
the  others,  is  next  below  physics,  of  whicli  it  ie  defined  .is 
simply  tho  molecular  department.  It  is  not  only  n:itiiral 
that  molecular  plienomcna  should  be  less  clearly  understood 
than  molar  phenomena,  but  this  is  in  point  of  fact  the  case, 
and  many  and  great  difKculties  which  beset  the  chemint,  in 
his  efforts  to  decompose  and  to  recompose  the  different  com- 
pound  substances,  all  arise  from  his  inability,  from  observed 
facts,  to  predict  more  or  less  remote  consequences.  And 
when  lie  enters  into  the  department  of  organic  elicmwU^, 
which  lies  over  against  biolo-^y,  ho  finds  no  end  ot  nToVAeuv; 
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which  have  thus  far,  at  least,  renuuned  irresolvable.  But 
whatever  progress  has  been  made — and  it  mnst  be  admitted 
to  Iiave  been  veiy  considerable— has  been  dne  to  tlus  same 
condition  of  positivity,  this  quantitative  exactness  of  man's 
knowledge  of  observed  phenomena,  and  his  consequent  abil- 
ity to  foresee  future  results  by  the  light  of  invariable  laws. 

In  biology  this  scientific  foresight  is  still  less  dear ;  and, 
when  we  remember  that  it  is  under  this  oategoiy  that  all 
questions  of  physiology,  hygiene,  and  pathol^  fall,  the 
immense  importance  of  strengthening  this  faculty  will  be  «t 
once  apparent  Yet  here  the  only  success  whatever,  thus  £ar 
achieved,  in  raising  the  physical  standard  of  man,  has  come 
from  this  same  power  of  predicting  future  results  from  past 
experiences. 

Lastly,  in  sociology,  the  most  complex  of  all  the  sciences^ 
which,  with  Comte,  embraces  all  the  phenomena  of  human 
action,  we  find  the  power  of  prevision  in  a  very  imperfect 
and  undeveloped  state.  As  far  as  individual  action  is  con- 
cemed,  this  power  is  wholly  abnegated  by  the  majority  of 
mankind,'and  its  place  supplied  by  a  general  belief  in  the 
doctrine  of  an  arbitrary  free  agency  in  each  individual — a 
purely  theological  state.  As  regards  social  action,  it  is  for  the 
most  part  given  over  also  to  the  theological  belief  in  an  ex- 
ternal divine  agency  as  arbitrarily  determining  all  the  events 
of  society,  of  history,  and  of  progress.  With  such  beliefs 
prevailing,  there  is,  of  course,  no  room  for  any  form  of  pre- 
vision or  prediction.  In  politics,  however,  there  has  always 
prevailed  an  ill-defined  notion  of  the  po\(rer  to  modify  fu- 
ture events  by  means  of  legislation,  but  so  imperfect  has 
been  the  knowledge  upon  which  this  action  has  been  based, 
nnd  so  untrue  the  conclusions  which  have  been  drawn  from 
it,  that  either  all  such  attempts  have  miscarried  entirely,  or 
el8c,  as  has  more  commonly  occurred,  results  wholly  differ- 
cnt  from,  and  not  unfrequently  the  direct  reverse  of,  those 
sought,  Imvo  been  produced.  T\us  {act\v«A  y^veiv  ^Tv<^\ira^9>- 
"ont  to  the  negative  school,  and  cVuefty  coiiX.T^a\iVA  Vi  V\» 
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cstaLU&liment  auc]  eupjwrt  of  what  id  kiiuwn  ms  tliu  doctrine 
of  laiMcs  J'aiit.  This  ductrine  Cuiutv,  witli  liis  ai't^uHionicd 
coabUteucy,  repudiati;s,  aud  inelsta  that  tlitj  time  will  yet 
arrivu  wLeu  all  the  liraucht's  of  sociology  will  be  fuuiidud  ou 
thi;  known  and  positive  laws  of  \U  uccunitoly  obM.-rvud  aud 
kydiematicaUy  co-ordiiiutcd  pbenoiueiiu,  by  tbo  aid  of  wIirIi 
ail  the  evcuU  of  the  future  cau  bo  predicted  with  certainty, 
and  the  true  avenues  of  human  progress  liud  out  in  advance. 

There  is  no  portion  of  Couito's  entire  ayBtom  which  ia 
better  founded,  or  more  abeulutely  Bound,  tbon  thiB  inipor- 
taot  principle  of  scientific  foresight.  "  Voir  pour  prevoir  "  * 
w  Conite's  maxim,  and  it  deserves  to  find  its  way,  not  only 
into  the  current  philosophy  and  science  of  the  age,  but  also 
into  the  vocabulary  of  popular  sayings  of  the  people  of  every 
tongne. 

It  would  be  onjnst  to  M.  Comte  to  pass  from  this  impor* 
taut  oonsideratioQ  without  noticing  the  further  fact  that  in 
elaborating  it  he  has  not  failed  to  add,  as  an  essential  concom- 
itant of  prevision,  the  necessity  of  what  hu  calls  the  volun- 
tary moJififution  of  phenomena.  In  most  sciences  this  is  the 
Biain  ditideratum,  which,  thongli  imposaiblo  without  the 
power  of  prediction,  becomes,  in  the  light  of  that  faculty, 
the  chief  dynamical  quality  of  man's  supremacy  over  nature. 
Mj  own  appreciation  of  both  branches  of  this  ar^rumcnt  will 
be  found  in  other  parts  of  this  work  (vol.  i,  p.  54 ;  vol.  ii, 
p.  3"G). 

Let  us  now  follow  the  author  a  little  way  into  the  exam- 
ination of  each  of  hie  six  fundamental  categories  of  science. 
The  greater  part  of  the  first  volume  of  the  "  Philosophic 
Positive  "  is  devoted  to  a  rapid,  general  survey  of  the  science 
of  mathematics,  a  treatise  respecting  the  intrinsic  ability  of 
which  we  are  not  here  directly  concerned.  This  much  may, 
however,  be  said  by  any  reader,  even  though  bo  may  ac- 
knowledge bia  lack  of  the  necessary  qualifications  to  pnss 
judgment  upon  a  purely  mallicmatical  treatise,  tU&t  \io\.  o^\"j 
•  "Fbllotophli  PotiHra"  rtA.  vl,  p.  flS, 
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here,  but  iu  treating  of  all  the  other  sciencesy  M.  Comte  has 
applied  a  principle  the  almost  total  disregard  of  which  in 
all  text-books  has  done,  and  is  continually  doings  more  to 
secure  for  them  the  reputation  of  being  drjr  and  repugnant 
tlian  all  the  rest  of  their  too  obvious  defects.  The  eeaence 
of  this  principle  ia  contained  in  this  pr^pant  remark,  made 
almost  at  the  outset  of  his  great  work :  ^  We  are  certainly 
convinced  that  the  knowledge  of  the  history  of  the  sciences 
b  of  the  highest  importance.  I  even  think  that  no  one 
completely  knows  a  science  so  long  as  he  does  not  know  its 
history.^'  Surely  there  is  no  science  to  whidi  this  canon 
needs  more  to  be  applied  than  to  mathematics.  In  oonse* 
quence,  thercf ore,  of  this  historical  method,  no  one  can  read 
Conite's  treatise  on  mathematics  without  great  interest 

Mathematics  is  regarded  by  Comte,  not  as  a  separate 
science,  holding  the  highest  rank  in  the  positive  hierarchj, 
but  as  the  true  basis  of  all  the  sciences,  and  of  the  posi- 
tive philosoi)hy  itself.  lie  lays  great  weight  upon  the 
important  principle  laid  down  by  Descartes  that  all  ques- 
tions of  quality  are  reducible  to  those  of  quantity,  and  that, 
therefore,  the  theoretical  perfection  of  evexy  science,  even 
the  complex  ones,  such  as  biology  and  sociology,  is  the  re- 
duction of  all  its  laws  to  mathematical  precision.  Every 
truth  in  nature  is  not  only  capable  of  being  stated  in  one 
cimple  proposition,  but  it  is  also  capable  of  expression  by 
means  of  an  equation.  The  position  of  any  given  science  in 
the  scale  of  theoretical  perfection  may  be  judged  by  the 
completeness  with  which  it  is  capable  of  fulfilling  this  con- 
dition, and  this  becomes,  at  the  same  time,  the  criterion  by 
which  its  tnie  relative  place  in  the  hierarchy  is  determined. 
Kvcry  true  science,  in  the  positive  sense  of  the  term,  em- 
braces some  ^ncral  class  of  phenomena,  and  has  reference 
entirely  to  the  operations  of  nature,  objectively  and  con- 
cretely considered.  The  totality  of  all  the  sciences  em- 
hnirea  the  Icnowledgo  of  the  active,  changing,  and  real  uni- 
^eive.  In  proportion  aa  these  difEerenl  c\ba»^  ol  i^\L<&TLQm^^&a» 
JO 
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become  more  complex  and  obocorG,  tbe  less  capable  wiQ 
beinga  of  upten.  degree  of  intelligence  be  of  reducing 
their  laws  to  mathematical  rules,  the  more  will  they  be  com- 
pelled to  contine  their  understanding  of  tliem  to  approxi- 
mate, qualitative  laws,  and  forego  the  bentlits  of  exact, 
quantitative  knowledge.  Having  aminged  all  the  sciences 
in  a  true  ideal  biemrcliy  baaed  on  this  distinction,  we  may, 
in  theory,  imagine  them  to  become  successively  more  and 
more  perfectly  known,  and  one  by  one  to  reach  this  high- 
est and  most  perfect  positive  or  quantitative  stage.  But, 
after  the  last  one  has  readied  it,  and  all  the  phenomena  of 
t*ie  universe  have  become  subjected  to  absolute  mathematical 
formulas  and  equations,  it  is  clear  that  the  so-called  science 
of  mathematics  will  have  no  distinct  ami  independent  place 
of  ita  own  in  the  bienrchy.  Each  of  the  true  sciences  will 
employ  its  principles  in  explaining  the  objective  truths  of 
the  substantial  oniverae,  but  mathematics,  possessing  in  itself 
no  inch  aubBtantial  tniths,  and  no  objective  phenonicna,  will 
have  been  wholly  absorbed,  and  occupy  no  separate  rank  or 
position  in  the  scientiiic  hierarehy.  The  so^salled  pure  or 
abstract  mathematics  has  no  real  existence  in  itself.  To 
claim  this  for  it  ia  to  remand  it  to  the  age  of  metaphysical 
entities.  It  is  simply  the  ultimate  principle  of  the  relations 
irhich  concrete  things  sustaia  to  one  another.  Mathematics 
ia,  therefore,  tlie  condition  of  science,  rather  than  a  science 
in  itself,  the  instrament  with  which  the  mind  works  for  the 
perfection  of  our  knowledge  of  ultimate  truth. 

Notwithstanding  this  well-marked  distinction  of  ah4ract 
from  concrete,  as  moat  adequately  expressing  the  relation  of 
mathematica  to  science  properly  so  called,  Comte  sees  lit 
to  employ  these  terms  in  the  subdivision  of  mathematics 
itself.  In  doing  bo,  however,  lie  uses  the  term  concrete  in 
a  somewhat  different  acnEO  from  that  in  which  it  has  licen 
here  employed,  and  from  its  ordinary  acceptation.  Witli 
him  abstract  mathematics  ia  simply  the  operation  o^  mA"*- 
by  proUcuu  ulrcAtlj  eUtted,  "  le  caloul^''  tiio  ta\c\Atta,  o' 
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process  of  calculation  or  solntion.  Concrete  mathemttio^ 
on  the  contrary,  is  its  application  to  the  solution  of  prob* 
lemSy  whether  actually  existing  in  nature  or  ideally  conceived 
in  the  mind. 

The  '^  ealcul/'  or  calculus,  that  branch  of  mathematicB 
which  is  alone  concerned  with  the  working  of  solutiouB  for 
problems  supposed  to  have  been  previouslj  stated,  he  divides 
into  two  general  chisses,  (1)  algebra,  and  (2)  transcendental 
analysis  or  calculus  proper.  The  first  is  also  called  the  calcu- 
lus  of  direct  functions,  and  the  second  the  calculus  of  indirect 
functions.  The  former  is,  of  course,  the  basis  of  all  purely 
mechanical  operations  looking  to  the  solution  of  mathemat- 
ical problems,  and  is  treated  in  a  brief  but  broadly  general 
way,  which  might  tend  to  enlaige  the  views  of  even  apro* 
f  essional  mathematician.  The  latter  embraces  the  great  field 
of  the  differential  and  integral  calculus,  of  the  calculus  of 
variations  and  of  finite  differences,  in  the  effort  to  attain  to 
which  the  highest  flights  of  the  human  intellect  have  been 
taken.  Comte's  historical  and  analytical  presentation  of  this 
part  of  his  subject  will  probably  be  set  down  among  the 
most  able  and  telling  efforts  of  his  life.  It  is  scarcely  saying 
too  much  to  assert  that  a  good  translation  of  the  seventh, 
eighth,  and  ninth  lectures  of  the  ^^  Philosophie  Positive,** 
inserted  as  an  introduction,  or  even  as  an  appendix,  to  any 
modem  text-book  on  the  calculus,  would  go  far  to  exoner> 
ate  this  useful  branch  of  mathematics  from  the  charge  of 
abstruscness  and  of  ^^ mental  gymnastic'*  which  is  now  so 
frequently  made.  The  student  wants,  above  all,  to  know 
when,  where,  how,  and  by  whom.  He  needs  to  be  told  the 
entire  rationale  and  genesis  of  this  (to  him)  so  singular  a 
branch  of  human  knowledge ;  how,  prior  to  its  introduction, 
the  sages  of  the  world,  with  a  full  knowledge  of  all  that 
had  been  done  by  those  who  had  labored  in  the  same  field 
before  them,  were  exerting  eveiy  faculty  to  discover  the 
/neans  of  solving  the  great  problema  which  observational 
^ienco  waa  thruating  upon  them;  Yiow^  iioV«n>i>aa\axi^tk^^^ 
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Tut  adranlage  wliich  matbematicB  had  eeenicd  to  possess 
from  the  daja  of  Archimedes  and  Euclid,  the  invention  of 
the  telescope  and  other  great  facta  had  opened  up  new  and 
andreamed-of  reahns  for  its  application  to  cuncreto  phenom- 
ena, aotil  at  laat  the  machinery  of  calculation  wus  strained 
to  its  ntmoet,  and  still  found  inadequate  to  keep  pace  with 
indnctire  discovery;  and  how  not  only  Kewton  and  Leih- 
nitx,  but  hundreds  of  others,  were  worlcing,  under  the  ivaiit- 
less  spur  of  certain  immortality  and  apotheosis  in  case  of 
BQ0C«8s,  to  find  the  golden  key  that  should  unlock  these  gates 
of  the  uniTerse,  and  that  it  was  under  this  ononnous  press- 
ure and  in  the  strife  for  such  inestiinablc  prizes  that  two 
men  simultaneously  and  independently  achieved  the  fume 
they  strove  for  by  making  these  grand  discoveries  and  found- 
ing the  new  science  which,  without  these  explanations,  ap- 
peals BO  abstmse  and  unpractical.  With  these  facts  before 
them,  the  blank  astonishment  so  generally  manifested  by  stu- 
dents at  the  fact  of  the  simiiltancous  and  indci>cndent  elabora- 
tion of  nibetantially  the  same  profound  truth,  a  state  of  mind 
which  moit  text-books  only  loek  to  Intensify,  would  ceiiso, 
KQd  the  natural  deduction  of  these  conBcquvnces  from  the 
ripened  condition  of  the  world  would  lead  them  rnllier  to 
marvel  that  no  more  than  two  intellects  sliould  have  proved 
themselvea  et^ual  to  the  emergency.  At  the  same  time  it 
wonld  greatly  strengthen  their  fnltli  In  the  operation  of  law 
la  the  domain  of  mind,  and  confirm  the  conviction  that,  even 
in  the  history  of  the  evolution  of  the  human  intellect,  no 
phenomenon  ever  takes  place  without  its  necessary  antece- 
dents and  its  sufficient  cause. 

The  rival  claims  of  Xewton,  Leibnitz,  and  Lagrange  to 
the  honors  of  tliis  great  discovery  are  obly  conaiderod  by  JI. 
Comte.  Dismissing  all  fruitless  discussion  of  the  empty 
question  of  priority  of  discovery  by  tlie  first  two,  he  addresses 
liimeelf  to  a  philosophical  analysis  of  the  methods  by  which 
they,  at  well  as  also  a  little  later  Lagrange,  ftnived  eX  «i\^ 
elabontai  the priaciple  of  traascendentol  analjua.    'U.«  ^'^ 
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ceives  that  these  three  men  all  approached  the  snbjeet  from 
different  direotions  and  oonaidered  it  from  different  points  of 
view,  whereby  an  immensely  more  enlarged  ooneeption  of  it 
lius  been  gained  tlian  would  hare  been  possible  had  the  dis* 
covery  been  confined  to  a  single  mind,  or  had  there  been  a 
concert  of  action.  Although  the  temptation  to  enter  into 
details  must  be  resisted  in  a  general  sketch  of  this  kind,  I 
can  not  refrain  from  strongly  commending  this  portion  of 
the  *<  Philosophic  Positive  **  to  all  who  are  interested  in  tmc- 
ing  the  grand  triumphs  of  the  human  mind  and  the  progress 
of  the  investigation  of  natural  truth. 

*^  Concrete  mathematics,'*  in  Comte's  yiew,  may  be  re- 
duced to  two  general  branches— $k00iim^  and  meekanioi. 
Every  problem  that  can  possibly  present  itself  for  statement 
may,  according  to  him,  bo  classified  under  one  or  the  other 
of  tliese  heads.  These  two  terms  may  be  regarded  as  synony- 
mous witli  statics  B,nddj/namtC9f  although  this  is  the  ordinary 
subdivision  of  the  latter  branch  of  mathematics  only.  But  a 
glance  at  the  fundamental  principles  of  Comto^s  classification 
is  suiBoiont  to  show  its  profound  philosophy  and  general  ao* 
curacy. 

The  problems  of  geometry  are  clearly  all  of  a  statical  char- 
acter, and  constitute  the  science  of  extension,  or  space-rela- 
tions.  Those  of  mechanics,  on  the  other  hand,  all  arise  from 
tlie  actions  of  forces,  a  fact  which  is  not  altered  because  those 
forces  are  frequently  considered  as  equal  and  opposite,  that 
is,  in  a  state  of  equilibrium.  Mechanics  may,  therefore,  be 
regarded  as  the  science  of  change,  or  motion,  since  all  forcea 
produce  actual  or  potential  change  or  motion ;  and,  inasmuch 
as  all  motion  requires  time,  it  may  be  further  defined  as  the 
science  of  time-relations,  just  as  geometry  is  the  science  of 
space-relutions.  And  here  we  may  now  see  what  M.  Comte 
has  not  failed,  though  under  another  head,*  to  point  out, 
viz.,  the  great  philosophic  value  of  this  conception  as  applied 
A?  trae  concrete  Bcience  even  of  the  most  complex  character, 
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vhere  Uio  ideas  of  co-existetice  and  sequence  become  the  two 
fosdamental  categories  to  whicli  all  pheDOiueiia  ure  useigned. 
Some  of  the  readers  of  Herbert  Spencer,  who  brings  this 
conceptioD  forward  so  promiuently  in  his  philosophy,  may 
ima|;ine  that  these  oategoriea  were  original  with  him,  and 
may  therefore  be  interested  to  know  that  they  liad  been  pre- 
vioualy  recognized  by  Comte, 

The  hybrid  character  of  the  term  concrete  as  applied  by 
Comte  to  Btatical  and  dynamical  mathematics  would  now  be 
clear  if  no  further  explanation  were  added.  All  problcma 
must  arise  from  phenomena,  real  or  imaginary.  But  nothing 
can  be  imagined  the  elements  of  which  at  least  have  not 
been  perceived.  Concrete  mathematics  is  the  poetry  of  sci-  , 
ence.  Drawing  its  elements  from  the  real  ticlds  of  obscr- 
Tfttion  and  experience,  it  applies  the  caloulus  to  imaginary 
■pacea  and  imaginary  forces,  in  which  great  field  of  fiction, 
like  romance  and  epic,  it  enjoys  the  immense  advantage  of 
utter  freedom  from  the  incnmbrances  of  unyielding  facta,  and 
has  been  able  to  build  up  a  vast  ideal  fabric  for  the  crude 
sciences  of  phenomena  to  take  possession  of  as  fast  as  they 
become  sufficiently  purified  to  enter  the  list  of  quantitative 
or  positive  sciences.  This  field  of  imaginary  phenomena  is 
Corote's  conception  of  concrete  mathematics. 

Astronomy  is  regarded  by  Comte  as  occupying  the  first 
place  In  the  scientific  hierarchy,  because  on  applying  the  test 
of  true  ;>ositivity  it  is  found  to  present  not  only  the  slmpIcBt 
hut  also  the  most  general  class  of  phenomena.  Xotwith- 
standing  the  many  complicated  probloms  presented  hy  It  re- 
specting tlie  influences  of  the  different  heavenly  bodies  upon 
one  unother,  it  Is  clear  that  these  difilcultlcs  are  fur  Ichh  tJian 
those  presented  by  any  of  the  otlior  sciences;  and  iilthough 
some  of  them,  ae  for  example  the  problem  of  three  bodies, 
are,  in  the  present  state  of  the  calculus,  beyond  solution,  still 
the  number  of  such  qiicBtionn  is  comparalivclv  suiaW,  u\^ 
they  frequently  depend  upon  the  imperfect  afvto  o(  aWVnwA 
autbematia  rather  than  apon  tfiat  of  direct  oWwvatVou— 
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t.  €.^  upon  igDorance  of  methods  of  tolutioii  nither  than  upon 
ignorance  of  obsorved  facts. 

This  condition  of  simplicity  and  generalityi  which  is  ehsN 
acteristic  of  astronomical  phenomena,  leads  to  a  simple  dofi* 
nition  of  the  nature  and  object  of  the  science.  Astronomj 
ifl  accordingly  defined  as  ^  the  icience  which  hss  for  its  ob» 
ject  the  dii»covcry  of  the  laws  that  are  presented  to  ns  bgr 
the  geometrical  and  the  mechanical  phenomena  of  the  celes* 
tial  bodies.^  Uc  discountenances  all  attempts  on  the  part  of 
astronomers  to  go  beyond  this  purely  mathematical  limita- 
tion of  the  science,  ignores  all  the  concrete  discoveries  as  to 
the  geography  of  the  moon  and  of  Mars,  and  all  the  efforts 
yet  made  to  ascertain  the  constitution  of  the  sun  and  plan- 
ets. Ho  goes  further,  and  declares  the  utter  impossibility  of 
ever  luuming  anything  of  the  chemical  composition  of  the 
heavenly  bodies.  The  foundations  for  the  actual  discovery 
of  what  he  thus  dogmatically  declares  to  be  for  ever  out  of 
the  reach  of  human  effort  had  already  been  laid  by  Wollas- 
ton  and  Fraunhofer  a  quarter  of  a  century  before  this  decla^ 
ration  was  made,  and  a  quarter  of  a  century  later,  as  already 
remarked,  the  true  chemical  constitution  of  the  sun  and  many 
fixed  stars  had  been,  to  a  great  degree,  determined. 

It  seems  scarcely  necessary  to  add,  from  what  the  reader 
already  knows  of  his  practical  severity  in  repressing  all  speo- 
ulations  not  based  upon  observed  phenomena,  that  Comta 
allows  little  weight  to  be  placed  upon  the  doctrine  pre- 
viously alluded  to,  as  founded  by  Kant  and  expounded  by 
T^place,  of  the  genetic  evolution  of  the  solar  system  from 
some  primordial  diffused  state  of  thecosmical  matter  compos- 
ing it.  He  regards  this  theory,  which  he  calls  the  "  cosmog- 
ony of  Laplace,"  as  purely  conjectural,  but  finally  conde- 
scends to  give  a  somewhat  extended  review  of  it,  and,  as  to 
everything  else  that  he  treats  of,  he  contributes  to  it  impor- 
tant additions  of  his  own. 
///s  treatment  of  sidereal  astronomy  is  very  brief,  since  ha 
^oeg  not  comider  the  fixed  stars  as  commg  l^itVj  m^i!s&DL\^ 
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deGnition  of  astronomy,  because  the  geometrical  and  median- 
ical  lawB  of  their  phenomena  are  mostly  beyond  the  powei 
of  hnman  observation.  He,  therefore,  distinguishea  sharply 
between  the  solar  system  {U  7rumde)  and  the  uuiverse  {I'uni-  . 
vers),  embracing  all  the  celestial  bodies,  and  deprecates  all 
premature  fligbts  of  fancy  in  attempting  to  speculate  upon 
phenomena  vbich  can  probably  never  be  underetood  with 
the  requisite  degree  of  positivity  to  be  justly  cl^issed  in  the 
great  hierarchy  of  the  eciencee. 

The  second  Bcientific  categoiy  is  physics,  which  according 
to  Comte  consists  in  the  "study  of  the  laws  which  govern 
the  general  properties  of  bodies  ordinarily  regarded  en  masse, 
mod  constantly  placed  under  circumstances  susceptible  of 
maintaining  intact  the  composition  of  their  molecules,  and 
even  most  frequently  their  state  of  aggregation."  We  per- 
ceive by  this  definition  that  the  chief  distinction  between 
physics  and  chemistry  is  that  the  former  deals  with  molar, 
the  latter  with  motemdar  forces ;  Comte  has,  therefore,  pro- 
posed, as  another  name  for  chemistry,  that  of  molecular  phys- 
icM.  As  in  astronomy  the  fint  method  of  investigation,  viz., 
observation  proper  of  the  phenomena  in  their  natural  state, 
was  the  one  necossary  to  be  chiefly  employed,  so  in  physics 
the  second  method,  or  that  of  experimentation,  is  the  one 
irhich  is  demanded  by  the  nature  of  the  phenomena.  For 
here  not  only  has  the  investigator  the  power,  from  his  prox- 
imity to  the  phenomena,  to  alter  the  circumstances  to  suit  the 
particular  case,  but  from  the  variety  of  the  phenomena  and 
his  ability  to  examine  them  from  all  sides  ho  is  able  to  make 
•elections  from  among  them,  and  to  institute  comparisons  be- 
tween such  only  as  he  deems  applicable  to  his  particular  line 
of  investigation. 

Physics,  too,  comes  next  after  astronomy  in  the  degree 
of  thoroughness  with  which  it  has  been  purged  of  theological 
and  metaphysical  conceptions,  and  the  extent  to  which  tnic 
positive  principles  have  been  mado  to  preside  ovct  \\a  '^\%- 
nomen&    Indeed,  tbeoJogical  notions  may  be  m&  lo  >w.'s« 
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disappeared  from  this  Bcience  almost  as  completely  as  from 
tlmt  of  astronomy,  bat  its  true  position,  next  in  the  seale 
below  astronomy,  is  shown  by  the  presence  of  a  large  and 
troublesome  ckss  of   metaphysical   conceptions   lingering 
about  it  and  vitiating  the  results  of  human  labor  in  this  field. 
These  consist  of  numerous  imaginary  entities  still  brought  in 
to  explain  physical  phenomena,  and  which  go  by  the  names 
of  fluids,  etiier,  and  atoms.    The  uncompromising  bitterness 
with  which  Comte  attacks  and  denounces  these  ontological 
conceptions,  as  then  commonly  employed  to  explain  the  phe- 
nomena of  heat,  light,  electricity,  and  gravitation,  can  only 
be  realized  by  a  perusal  of  this  part  of  his  work.    The 
atomic  theory,  then  but  just  revived  by  scientific  men  from 
the  philosophy  of  Leucippus,  Democritus,  and  Epicurus,  is 
assailed  as  a  vain  and  profitless  hypothesis,  seeking  to  ex* 
plain  the  mode  of  production  of  phenomena.    The  doctrine 
of  an  interstellar  medium,  or  ether,  is  equally  proscribed,  as 
being  a  line  of  research  absolutely  and  for  ever  forbidden 
by  the  nature  of  things.    The  undulatory  theory  of  light 
and  heat  of  course  suffers  the  same  fate  as  that  of  the  en- 
tity upon  which  it  is  founded,  and  is  classed  on  the  same 
footing  of  respectability  with  the  Newtonian  doctrine  of 
emission,   then   generally  being  abandoned.      Oravitation, 
which  is  perhaps  identical  with  magnetism,  and  electricity, 
which  is  apparently  a  form  of  the  same  force,  all  are,  accord- 
ing to  Comte,  and  must  ever  remain,  absolutely  inexplicable, 
being  primordial  phenomena  or  processes  of  nature.    Espe- 
cially severe  is  he  in  his  condemnation  of  the  theories  of 
electrical  fluids,  then  generally  in  vogue.    All  these  pro- 
cesses are  to  man  simply  phenomena.    They  admit  of  nc 
explanation,  being  the  primary  qualities  of  the  original 
constitution  of    nature,  and    all   time  expended    in  vain 
efforts  to  determine  their  antecedents  and  mode  of  pro^ 
duction  is  declared  futile  and  for  ever  lost.     All  of  whicl 
s/iiiply  ffocB  to  nhow  the  power  of  a  system,  especially  in 
^^e  mind  of  a  Frenchman^  to  override  wvd.  \>«it  ^^o^tbl  A\ 
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imlcitnuit  biU  of  evidence  which  tliroutcn  to  weaken  or 
■odify  it 

The  Hcience  of  phyeicB  is  treated  under  thu  different  lienda 
ofbarulogjr,  theniiolugy,  acoustics,  optics,  and  eki'lrohtfry, 
McL  of  which  in  prcBented  both  bistorieally  and  dogtiintic- 
^Uy,  ind,  Dotu-itlistunding  grave  incouEiHtcnciee  in  the  bIkjcu 
order  as  viewed  with  modern  ideas,  the  diivu&^iun  is  made 
twth  interesting  and  instructive  to  all  intelligent  readers.  ' 

Esrologj-,  or  the  science  which  embraces  alt  the  iihcnom-   I 
em  of  terre^triul  gravitation,  is  regarded  as  the  purest  of  ill 
tlie  LraDchcB  of  piijsics,  and  therefore  etands  at  the  head  of 
•lie  category  after  astronomy. 

Next  to  barology,  strange  as  it  may  Bcem,  he  regards 
tliermologj",  or  the  science  of  the  plicnomena  of  heat,  as 
poMeaging  the  highest  degree  of  positivity.  This  opinion 
WIS  occasioned  solely  by  the  great  influence  which  tlio  im- 
pWut  treatise  of  hii  friend  and  patron,  Fourier,  on  this 
Bubject  e^terted  on  his  mind,  and  which  he  never  allows  an 
^portnnity  to  escape  of  commending  in  the  most  extrava- 
S^  terms,  as  a  perfect  model  of  genuine  positive  investiga- 
tion. Id  this  treatise  the  phenomena  of  heat  are  studied 
simply  aa  such,  co-ordinated  into  pure  empirical  laws,  and 
■objected  to  strict  mathematical  formulae  and  equations. 

The  portion  to  which  he  assigns  acoustics,  between  ther- 
'■wlogy  and  optics — the  science  of  the  phenomena  of  at- 
'nosphcric  vibrations  between  two  closely  allied  branches  of 
tlic  science  of  the  phenomena  of  ethereal  vibrations— viewed 
^^ta  the  present  standpoint  of  these  sciences,  seems  irrational 
enough ;  but  to  Comte,  who  repudiated  ethereal  vibrations 
^M  ether  itself,  it  was  quite  logical,  AU  he  looked  for  was 
to  ilftermino  which  was  most  completely  ctiiancipatcd  from 
tlieolopical  and  metaphyfsical  influences.  Fourier  had  ele- 
^»tod  thennology  to  a  place  only  inferior  in  this  resjiect  to 
tW  of  gravitation  itself.  The  science  of  light  was  stlU 
*eiglied  down  by  vicfons  undulatorv  and  emission  tWoT\c%, 
Acous^ic*^  from  tho  more  tangihio  naturo  ot  iVu  sXttvow 
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phere,  then  an  admitted  phenomenon  of  itself,  had  made  the 
greatest  progress^  and  already  ooenpied  a  high  pkne  of  pod- 
tivity.  In  this  discussion  he  adduces  very  little  that  is  new, 
but,  notwithstanding  his  hostility  to  all  theories  tending  to  es- 
tablish a  medium  for  the  phenomena  of  heat  and  light,  he  inci- 
dentally offers  one  of  the  most  convincing  arguments  for  the 
undulatory  theory  that  can  even  now  be  urged  in  its  support 
Beferring  to  certain  investigations  made  by  Laplace,  in  con- 
sequence of  the  results  of  which  that  great  mathematician 
urged  the  necessity  of  combining  thermoiogical  eonaiderar 
tions  with  the  purely  dynamic  theory  of  vibratory  motions, 
he  points  out  the  significant  fact  that,  in  the  rigidly  posi- 
tive discudsion  of  that  science  by  Fourier  for  which  he  ex- 
presses such  unbounded  admiration,  the  principal  equations 
offer  so  great  an  analogy  with  those  of  the  vibratory  move- 
ments of  the  air  in  producing  sound  as  sometimes  to  differ 
from  them  by  the  sign  of  one  co-efficient  only  I  How  strange 
that  a  love  of  system  should  be  able  to  divert  so  great  a  mind 
from  the  proper  appreciation  of  such  a  manifest  index  of 
nature ! 

After  acoustics,  optics  is  the  branch  of  physics  which  has 
attained  the  highest  state  of  positivity,  and  aside  from  its 
historical  presentation,  Comte's  treatment  of  it  is  remarkable 
only  for  the  unsparing  manner  in  which  he  seeks  to  drive 
out  all  the  ontological  beings  which  he  imagined  to  infest  it. 
He  may,  however,  be  admitted  to  have  done  good  service  in 
pointing  out  the  essentially  twofold  character  of  the  science, 
the  one  physical,  the  other  physiological,  and  the  necessity 
of  preserving  these  distinct,  the  former  belonging  here,  while 
the  latter  properly  comes  under  biology,  and  thus  falls  two 
grades  lower  in  the  hierarchy,  so  that  it  can  not  be  intelli- 
gently studied  until  that  grade  is  reached. 

Finally,  electrology,  whose  identity  with  magnetism  is 

admitted,  while  its  relation  to  gravitation  (barology)  is  ig- 

nored,  ia  placed  at  the  foot  of  the  list  of  physical  sciences, 

^  beln^^  least  understood  in  its  phenomen«^axiAmQ%\.\««s^^'^ 
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bordened  with  vain  ontological  h^'iMithesc!*  of  fluids,  atornH, 
etc.  UU  historical  review  of  the  pru^^rvm  nmdc  down  lo 
his  time  is,  however,  inturestlng  reading. 

Ab  regards  the  different  braoclies  of  {>hj'si<»,  Comte  evi- 
dently r^jiirded  them  as,  to  a  great  degree,  independent  and 
tbeir  natural  order  aa  quite  arbitrary,  and  he  distinctly  st:ttes 
that  it  ia  rather  an  entangle  of  various  sciencws  nliuo'^t 
isolated,  tlian  one  truly  uniform  science — an  opiiuon  wliich 
grew  out  of  his  persistent  rejection  of  every  unifying  prin- 
ciple, and  his  willful  ignoringof  all  causal  forces,  whicti  pre- 
cluded his  catching  the  faintest  glinijtso  of  the  law  of  the 
correlation  and  conservation,  t.  e.,  the  unity,  of  force. 

One  degree  lower  in  point  of  generality  and  jMjsitivity, 
and  higher  in  point  of  complexity,  stiUide  tlie  science  iit 
chemistry,  which  ia  defined  as  having  for  its  object  "the 
stady  of  the  laws  of  the  phenomena  of  composition  and  de- 
composition which  result  from  the  molecular  and  siiecilic 
action  of  the  various  natural  or  artificial  substances  upon  one 
another."  All  the  tests  above  described  combine  in  mwigii- 
ing  this  place  to  this  science.  No  one  will  (piostiim  the  supe- 
rior complexity  and  obscurity  of  chcniiail  over  physical  pbe- 
noniena  taken  as  a  whole.  The  method  of  pure  experimen- 
tation becomes  here  less  universally  nppliciiblc,  and  ticit  of 
comparison  has  to  be  frequently  called  to  its  aid.  The  abil- 
ity to  predict  results  is  niucli  less,  and  the  dcf;reu  nf  quimti- 
tative  knowledge  of  its  phenomena  ami  laws  is  ntiqucslion- 
ably  lower.  lie  further  asserts  that  the  doctrine  of  chemieal 
affinities  is  even  more  purely  metaphysical  and  ontologic^il 
than  that  of  the  alleged  fluids  and  media  which  arc  intro> 
dnccd  to  account  for  physical  phenomena. 

The  division  of  the  science  into  inorganic  and  organic  is 
pronounced  irrational,  inasmuch  as  the  two  are  only  distiti- 
guisbed  by  the  different  degrees  of  complexity  of  the  sub- 
stances usually  assigned  to  each,  and,  as  this  varies  through 
al)  degrees,  there  ia  no^xedljaoof  demarkation.  SiXWiTOuAx 
tiut  has  heretofore  been  classed  under  the  liead  ol  OT^ga-ti^' 
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cbemiBtry  should  be  assigned  to  physiology,  saeh  as  an  ez* 
ainination  of  the  composition  of  sap,  blood,  etc,  and  the 
analysis  of  the  products  of  respiration,  secretion,  etc. 

Comte's  acceptance  of  the  Berzelian  principle  of  ^dual- 
ism ''  should  perhaps  be  mentioned,  since  upon  it  he  founda 
some  claims  to  an  original  discovery  which  he  believed  to 
constitute  an  important  contribution  to  the  science.  It  ood- 
sists  primarily  in  assuming  that,  as  a  result  of  the  differ- 
ent electrical  states  of  different  substances,  all  compounds 
above  the  binary  ones  are  composed  of  constituents  which 
are  themselves  compounds  rather  than  of  the  sevend  inde- 
pendent elements  separately.  The  object  of  this  hypoiheaia 
is  to  simplify  the  analysis  of  compound  substances  by  first 
resolving  them  into  groups  and  then  treating  these  groups 
separately.  This  principle  had  already  been  extensively  ap- 
plied to  inorganic  comiK>unds,  and  he  believed  that  it  would 
prove  still  more  serviceable  when  applied  to  the  more  com- 
plex ones  derived  from  organic  sources.  However  far  this 
surrgcstion  has  influenced  the  chemists  since  Comte's  time, 
it  is  at  least  certain  that  something  approaching  it  is  now 
extensively  recognized  {infraj  p.  236). 

The  science  of  biology  stands  very  low  down  in  the  hie- 
rarchy. Founded  by  Bichat  in  the  very  beginning  of  this 
century,  and  first  named  by  De  Blainville,  the  illustrious 
contemporary  and  co-laborer  of  Comte  in  V£cole  polyiechr 
ntquey  the  treatise  of  the  latter  possesses  an  especial  interest 
as  constituting  the  first  attempt  to  generalize  its  principles. 
He  found  it  almost  wholly  given  over  to  the  domination  of 
theological  influences,  the  only  attempts  thus  far  made  to 
emancipate  any  part  of  it  having  been  those  of  Jean  La- 
marck  and  of  £tienne  Geoffrey  Saint-IIilaire.  In  anatomy 
alone,  some  degree  of  positivity  had  been  reached,  and  an 
immense  mass  of  mostly  barren  facts  and  materials  of  nat- 
ural history  had  already  been  accumulated. 

27ie  chief  object  of  the  study  of  biology  is  declared  to  be 
^e  relatiouB  of  orffanizatian  and  Ufe^  ^Tbwix  «to  «!kA  \ft\j% 
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notaally  dependent — alt  idea  of  the  subordination  of  the  one 
to  the  other  being  excluded.  The  iiiij>ortiint  consideration 
in  the  discussion  of  this  euhject  is  the  mutual  influence  of 
the  organism  and  its  medium  ("  inilunt "),  There  is  no  diit- 
tinction  whatever  between  the  notion  conveyed  by  thia  term 
milUu  and  that  of  "environment"  employed  by  Herbert 
Spencer.  The  latter  may  be  regarded  as  a  simple  transla- 
tion of  the  former.  If  any  have  supposed,  therefore,  that 
tiie  doctrine  of  the  reciprocal  influence  of  organism  and  en- 
Tironment  so  ably  developed  in  Herbert  Spencer's  '•  Biol- 
«gy"  Tras  first  proposed  by  him,  they  have  been  mistaken, 
Tt  is  not  even  original  with  Comte,  as  it  is  introduced  and 
^flCtUBed  at  length  by  I^marck  in  his  "  Philosophie  Zoiilo- 
giqae."* 

Between  the  organism  and  its  medium  there  is  a  nec- 
essary harmony  and  correspondence,  which  constitute  the 
fundamental  condition  of  life.  Both  tend  toward  modi- 
fication, the  rise  and  decline  of  life  being  as  frequently 
detennined  by  necessary  and  spontaneous  modiiicalionB  in 
the  organism  as  by  the  influence  of  surrounding  circum- 
stances. 

The  word  milieu,  so  constantly  employed  ty  Comte,  is 
expressly  deiined  as  designating  not  only  the  fluid  in  which 
the  organism  is  plunged,  but  the  entire  ennembfe  of  the 
external  circumBtaneee,  of  whatever  nature,  necessary  to  its 
existence.  Altliough  lie  alludes  Beveral  times  to  the  great 
treatise  of  LamiLrck  above  mentioned,  lie  seems  to  have  been 
only  imperfectly  acquainted  with  it,  since  lie  imngines  the 
term  to  be  new  in  this  sense,  and  even  proceeds  to  offer 
an  apology  for  the  nGoIogism,  Upon  a  careful  comparison 
I  am  unable  to  perceive  any  distinction  between  tlio  appli- 
cation he  makes  of  the  term  and  that  made  by  I.ainnrck, 
while,  as  already  stated,  Herbert  Spencer's  "eniinmmont " 
can  only  be  rcipirded  as  a  simple  translation  of  tliis  won! 
iato  expressive  English,  Of  this  Jlr.  Spencer  waa  doubtle&A 
•  I'oH  p.  140 ;  ToL  ii,  p.  B. 
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aware,  as  he  Beema  to  have  been  aomewhat  familiar  widi  IL 
Comte^B  worka,  but,  if  not,  it  would  only  prove  that  in  this 
case,  as  occurs  in  so  many  others,  when  the  knowledge  and 
insight  of  mankind  are  rapidly  advancing,  an  important 
truth  had  become  apparent  to  three  great  minds  investigat* 
ing  the  laws  of  life,  and  found  expression  with  each  in  the 
most  fitting  term  his  language  afforded. 

An  important  extension  of  this  principle,  for  which 
Cointe  deserves  credit,  consists  in  his  application  of  it  to  the 
several  organs  of  an  organism,  as  well  as  to  the  whole  oi^gan- 
ism.  The  correlation  is,  therefore,  in  this  case  between  the 
organ  and  its  medium,  which  leads  to  a  clearer  understand- 
I  ing  of  the  relation  between  the  organ  and  its  function.  To 
;  determine  thi8  relation  is  one  of  the  most  important  prob- 
lems in  biology,  and  affords  a  reliable  measure  of  its  true 
i  scientific  condition  when  submitted  to  the  test  of  the  ability 
!  to  predict.  Given  the  organ  or  any  organic  modification, 
i  the  question  is  to  find  the  function  or  mode  of  action,  and 
;  vice  versa, 

]  Notwithstanding  the  general  breadth  and  liberality  of 
Comtc's  views  of  the  vital  pntcesses,  he  was  not,  as  a  mathe- 
matician, sufficiently  conversant  with  the  phenomena  of  bi- 
ology to  appreciate  the  advanced  speculations  of  Lamarck 
and  Oeoffroy  Saint-Hilaire  respecting  what  may  be  called 
the  dynamic  phase  of  this  same  law  of  the  correlation  of 
organism  and  environment.  It  was  probably  owing  to  a  cer* 
tain  timidity,  as  not  being  himself  a  master  in  any  depart- 
ment  of  biological  science,  and  these  views  having  the  weight 
of  the  then  greatest  authorities  against  them,  that  he  thought 
best  to  discountenance  them,  and  plant  himself  safely  down 
upon  the  doctrine  of  discontinuity  in  the  biologicsil  series  and 
the  fixity  of  existing  forms.  That  logic  would  have  impelled 
him  to  adopt  the  contrary  course  can  scarcely  be  doubted 
when  we  carefully  consider  the  following  remarkable  pas- 
y  ea/*e:  '*It  we  conceive  all  possible  organisms  to  be  succes- 
^'^eljr pJaccd,  during  a  suitable  time,  in.  «XV  luvoL^ivaXA^  x^^dl* 
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anu,  the  greater  part  of  these  orgnnigntB  would  of  neccESit; 
finally  diaappear.and  leave  only  tltoee  Hurviving  which  could 
BKtisfy  the  general  laws  of  this  fundamental  equilibrium ;  it 
u  probable,  after  a  succession  of  analogous  eliminations,  that 
the  biological  harmony  must  have  cHtabltshed  itself  little  by 
little  npoQ  our  planet,  where  we  still  eoo  it  continually  modi* 
fying  itself  in  a.  similar  manner."  * 

With  regard  to  the  general  classification  of  biological 
science.  M.  de  Blainville  had  already  proposed  the  tenn 
xodtomy,  as  limiting  the  study  of  the  parts  of  living  objects 
to  animals  alone,  thus  leaving  the  word  anatomy  to  apply 
equally  well  to  animals  and  plants.  lie  had  bIho  proposed 
the  term  tootaxy  to  denote  the  classification  of  animal  forms. 
Corresponding  to  this  last  as  a  generic  term  Comte  suggests 
that  of  biotaxy,  which  seems  quite  appropriate  and  needful. 
He  also  employs  the  term  htonomy  as  embracing  the  general 
science  of  the  laws  of  living  functions,  or  dynamic  biology. 
This  differs  very  little  from  pure  physiology  as  applied  to 
both  animals  and  plants.  Ilia  huitomy  is  both  bad  in  it^ 
etymology  and  wholly  needless,  being  neither  more  nnr  1c»fl 
than  anatomy,  animal  and  vegetable.  By  adding  three  more 
terms,  viz.,  phytonomy,  phytotoiny,  and  pbytotaxy,  the  last 
but  one  of  which  is  not  very  euphonious,  a  terminology  would 
exiat  as  complete  and  Bymmetricnl  as  the  science  of  biology 
would  be  likely  ever  to  require. 

"With  Lam:irck,  Cointe  inclined  to  accept  the  lineal  series 
of  living  formi,  and  in  one  place  t  declares  that  this  extends 
from  the  lowest  vegetable  forms  up  to  the  apes  and  to  man. 
At  the  same  time  he  also  asserts  that  there  exists  no  estalf 
lished  hierarchy  in  this  series,  and,  for  the  present  at  least, 
the  position  of  the  intermediate  terms  must  be,  to  a  great 
extent,  arbitrary.  Yet,  holding  to  the  Bxity  of  species,  he  is 
not  concerned  with  any  theory  of  descent  or  genealogical 
SliatioD,  much  less  with  the  idea  of  a  genealogical  tree, 

*  "  rhlloMphle  Foritl*e,"  rol.  Ill,  p.  S9a. 
f/SiJ.,  rollr.p.  US. 
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ilthongh  he  intimatee  that  the  doctrine  of  an  order  of  two 
or  three  dimensions  analogons  to  that  of  geographical  ehartSi 
as  a  substitute  for  the  lineal  series,  though  an  unrealisable 
hypothesis,  is  an  evident  symptom  of  a  growing  but  as  j^ 
confused  sentiment  of  the  true  natural  method. 

The  entire  science  of  biology,  according  to  Comte,  may 
be  arranged  into  three  natural  divisions — ^not,  indeed,  wholly 
independent  and  distinct,  yet  sufficiently  so  in  their  gonerd 
character  to  constitute  a  convenient  classification  in  substaup 
tial  Iiarmony  with  the  hierarchy  of  the  sciences. 

The  first  of  these  divisions  concerns  the  laws  of  what  is 
understood  as  vegeMiw  life ;  the  second,  those  of  mUmal 
life,  properly  so  called ;  and  the  third,  those  of  the  Intel* 
lectual  and  moral  capacities  of  living  beings.  It  is  of  course 
unnecessary  to  say  that  the  distinction  of  vegetative  and  ani* 
mal  life  is  not  at  all  the  same  with  that  of  plants  and  animals, 
botany  and  zoology.  Vegetative  functions  belong  equally 
to  animals,  even  the  highest,  as  man.  Indeed,  this  subject, 
discussed  by  Aristotle,  Buffon,  Bichat,  and  all  modem  biot 
ogists  and  physiologists,  is  too  familiar  to  require  further 
notice  here,  as  M.  Comte  adds  little  to  its  already  established 
character  and  scope,  and  has  been  greatly  distanced  by  more 
recent  investigators.  We  will  pause  a  moment,  therefore, 
upon  the  last  of  his  divisions,  and  consider  what  he  has  so 
appropriately  styled  ^^  transcendental  biology.'' 

The  absence  oi  psychology  from  the  list  of  Comtean  cate* 
gories  and  from  the  scientific  hierarchy  has,  no  doubt,  al* 
ready  been  noticed  with  surprise.  This  surprise  may  not  be 
lessoned  when  tlie  reader  learns  that  this  science  is  there 
made  a  branch  of  biology.  It  will  certainly  be  immensely 
heightened  on  finding  it  based  solely  on  phrenolofy.  Yet 
such  is  the  case.  There  is  no  part  of  the  *^  positive  philoso* 
phy  ^  which  has  been  more  severely  criticised  than  this  re- 
markable new  departure,  in  making  phrenology,  as  expound^ 
^  bjr  Its  fonnder,  Dr.  Oall,  the  basis  of  all  the  phenomena 
Md  Ibws  of  the  mind.    NevertVieleiS)  \t  Aio^d.  \m  temem* 
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bered  tbkt  pbrenology  in  Comte's  time  had  not  yet  so  totally 
diignced  itself  by  Bystematic  jugglery  and  itinerant  cLarla- 
taniftra  t»  it  suctrecded  in  doing  during  the  ducado  which  fol- 
lowed luB  death,  and  yet  it  had  gone  bo  far  oven  then  that 
he  vaa  obliged  carefully  to  define  his  underBtunding  of  the 
term,  and  to  denounce  its  tendency  to  <^uit  the  high  })lario  of 
Iniv  Kience  upon  which  Gait  had  erected  it.    It  \i  nut  u  littlu 
iDrpriaing,  themforc,  to  i»eu  criticB  of  the  iicknowledgvd  c»n- 
4orof  John  Stuart  Mill*  alluding  to  Comte's  indoreement 
cf  phrenology  n'ithout  doing  hiui  the  justice  of  making  this 
^    eiplanation.    For,  notwithetandlag  (he  admirable  etymology 
of  this  word  aa  the  uume  of  a  great  science  as  yet  bcarcely 
foDoded,  Comte  rejects  its  unqualified  use  in  conBe<iuenco  of 
the  bad  company  into  wliich  it  hud  already  fallen,  and  jirc- 
fere  to  substitute  fur  it  the  qualiti(!d   fnnii,  "phrvnolngiciil 
physiology."     He  has  not  accepted  all  tlie  views  of  GntI,  nnil 
notably  the  Important  one  respecting  the  localiisation  of  tlio 
faculties,  which  was  the  real  bane  of  the  entire  system,  and 
accomplished  its  overthrow.    This  he  declares  to  be  "evi- 
dently Tenturesome  and  notoriously  erroneous,"  and  the 
** f nodameDtal  rice"  of  the  system.    The  utmost  that  he 
{r  willing  to  allow  in  thia  direction  is  the  division  of  tlie  fac- 
ulties of  the  mind  into  two  general  claases,  the  "affective" 
and  the  "Intellectual"  faculties,  the  former  of  which  belong 
to  the  whole  posterior  And  middle  portion  of  the  cerebral 
apparatoB,  while  the  latter  are  confined  to  the  anterior  por- 
tion; and  the  farther  subdivision  of  each  of  these,  the  "affec- 
tive "  faculties  into  inclinations  and  sentiments,  the  former  of 
which  reside  in  the  pOBterior  and  lower  part,  and  the  latter  in 
the  middle  part  of  the  posterior  region  of  the  brain,  and  the 
"intellectual"  faculties  into  perceptive  and  reflective,  the 
latter  occupying  the  nntero-superior  frontal  region  ns  their 
true  scat,  and  constituting  the  highest  cerebral  functionR. 
Much  of  this  ttie  pro^rreis  of  science  has  B\i\»tRt\t\iAeA,  "«VAtt 
Jt  it  alto  actually  building  up  a  new  pliTonoVogJ  Mv^  wX-tt* 
•  "Suguiu,  Comle  Bad  rortttvUm,"  p.  «. 
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Iisbing  a  BjBtem  of  distlnot  localisations,  which,  though  not 
those  of  tho  old  schooli  are  equally  arbitraiy  and  far  more 
remarkable. 

What  Comte  aiina  to  demonatrate  is  aimplj  the^phyaio- 
logical  basis  of  psychic  phenomena,  and,  aa  the  brain  is 
the  seat  of  the  greater  part  or  all  of  these  phenomena,  the 
term  phrenology  is  not  in  itself  objectionable.    That  the 
actions  of  tho  mind  are  as  much  the  visible  outcome  of  phy»» 
iological  processes  in  the  appropriate  organs  as  are  the  aedone 
of  the  limbs,  Comte  did  not  for  a  moment  doubt,  and  thua  he 
was  perfectly  Justified  in  the  assumption  that  mental  phe- 
nomena can  be  studied  like  other  phenomena,  their  lawe 
established,  and  the  science  of  the  mind  fcfunded  on  strict 
scientific  methods  of  observation.    The  mere  observation  of 
tlie  secondary  results  of  these  phenomena,  that  ia,  of  the  so* 
called  mentd  states  of  individuals,  did  not  seem  to  him  suf* 
ficient.    These  mental  states  are  the  results  of  real  physiology 
ical  processes  taking  place  in  the  tissues  of  the  brain  and  nerv- 
ous system,  and  it  is  these  that  should  be  studied.    For  the 
current  psychology  of  the  schools,  he,  of  course,  entertained 
the  most  hnuglity  disdain.    The  method  of  ^^  interior  obscr> 
ration  "  he  condemned  in  the  most  unmeasured  terms,  and 
declared  it  to  be  an  impossibility  and  a  delusion  based  on  an 
attempt  to  reason  in  a  circle.    The  minds  of  animals  differ 
only  in  degree  from  those  of  men :  ideology,  as  Tracy  had 
remarked,  is  a  part  of  zodlogy ;  De  Blainville*s  dictum  that 
'    '*  instinct  is  fixed  reason — reason  is  movable  instinct,''  is  in- 
I    dorscd.    Morality,  in  so  far  as  it  concerns  the  individual,  is 
I «  fouiulcd  on  sympathy,  and  becomes  the  basis  of  his  famous 
I    doctrine  of  egoi^m^  for  which  he  invented  the  exceedingly 
;    appropriate  and  nmeh-needed  correlative,  altruism^  tlie  basis 
I    of  all  objective  morality. 

In  most  of  his  views  on  the  physiological  nature  of  men- 
<    tnl  ;)licnomena  he  had  been  anticipated,  and  in  many  far 
trarm^endoil,  hy  his  iiiustrions  countrywati  lAuvarck^  wlioso 
^'iaarkablo  chapten  upon  this  aubjecl^vAxSci^^YLXAft  T^»a«ii- 
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I  able  allowance  for  tlie  age  in  wliiolt  he  wrotu,  form  quite 
'  Isttcrvtting  reading  oven  In  onr  uwti  lUno». 

Whutevur  may  \x  «iiid  of  Coirito's  quitlitied  adoption  uf 
L  the  terfn  phrenUotfy,  his  nriqiialitlud  ivjt^ction  of  tlio  tornt 
[   myclwlogy  u  at  k-ai^t  justitiable  in  view  of  the  whole  tenor 
of  UI«  pliilawpliy.     Tito  fornior  not  only  ponbouaos  tho  merit 
\  of  an  unexccptionatilo  etymology',  but,  what  is  more  impor- 
tant, it  expresees  in  itself  tho  complcto  notion  of  tlio  pliywo- 
'  logical  Itasta  of  nil  psychical  plienomena.    Cntting  louise  from 
'  tlio  vague  and  utliereal  conci'ptionH  to  which  iho  tenna  floul, 
'  mind,  spirit,  etc.,  give  rise,  oh  pouti-Bsirig  nothing  euSicientty 
'   tangible  and  positive  for  science  to  lay  hold  of,  it  brings  im- 
\  mediately  forward  the  vieiblo  object  and  tangible  subBtoncu 
of  the  physical  brain  as  the  true  source  and  fountain  of  tho 
most  complex  and  wonderful  manifestations  in  tho  whole 
domain  of  nature.     Psychology,  on  tho  other  hand,  bcaidea 
being  identified  in  its  composition  with  all  that  is  vague  and 
wireal  in  human  thouglit,  is  Bcarcely  as  yet  emancipated  from 
tlie  fogs  of  myeticiam,  scholasticism,  and  motaphysicul  specu- 
lation.    It  is  dilHcult  to  say  which  is  more  to  bo  regretted, 
the  Iocs  to  Bck-nco  of  so  adinirahlo  A  word  as  "  phrenology," 
through  the  unfortunate  associations  into  which  its  too  hasty  , 
introduction  condemned  it,  or  the  probable  revival,  as  the 
came  of  a  positive  science,  of  so  objectionable  a  word  as  ; 
"  paychology." 

Lowest  In  the  scale  of  poDitivity,  most  thoroughly  given 
over  to  the  control  of  theology  and  metaphysics,  presenting  , 
phenomena  moat  difficult  to  foresee,  and  capable  of  being 
studied  only  by  the  method  of  comparison,  yet  constituting 
the  most  practical  and  im{>ortant  of  all  the  science!),  standi 
sociology,  the  science  of  the  collective  action  of  mankind. 

The  eminent  foundi^r  of  this  great  science,  in  the  c/ief 
d'ueuvre  which  we  are  considering,  has  assigned  to  it  a  place 
uid  apace  commensurate  with  ita  importance.  Tliree  of  the 
■ix  volumes  of  the  "  Pliilosophio  Positive"  are  4cv^>Ve^  ^^^ 
tiiw  tdeBoe  tUone,  and  it  is  in  these  three  -voVumea  'lWiV 
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has  taken  the  oocasion  to  deliver  to  the  world  the  meet  im« 
jiortant  of  hla  views  on  all  tlie  questions  whieh  the  history 
of  man  has  presented  to  the  philosophic  mind*  The  genend 
outline  of  this  discussion  has  already  been  stated,  and  needs 
here  only  to  be  recalled  in  the  special  order  adopted  bj  M. 
Comto. 

Afi^rceably  to  bis  fundamental  principle  respecting  the 
method  of  presentation  of  all  the  sciences,  that  it  be  both 
doffmatio  and  hutorical^  he  has  so  presented  this  sdence  of 
B(K*iology,  or,  as  he  still  modestly  calls  it,  *'  Social  Physics."  * 
Ue  begins  with  the  *'  dogmatic  method,**  and  considers  all  the 
plienotnena  from  the  two  general  points  of  view  of  the  ordm* 
and  protjresa  of  society. 

On  this  distinction  of  order  and  progress,  Comte*s  ideas 
are  not  only  exceedingly  luminous  and  interesting,  but  also 
pre-eminently  sound  and  philosophicaL  With  the  eye  of  a 
true  philosopher  and  co-ordinator  of  truth,  he  here  clearly 
perceives  and  points  out  the  direct  derivation  of  these  two 
Bociological  factors  from  the  two  corresponding  biological 
ones,  to  whieh  he  had  paid  such  special  attention,  viz.,  those 
of  organisation  and  life.  He  sees  that  this  in  no  mere  acc{« 
dental  analogy,  but  one  and  the  same  principle  manifesting 
itself  in  identical  relations  under  slightly  changed  names  in 
the  two  intimately  related  sciences.  Order  is  organization,  / 
the  systematic  adjustment  of  parts  to  a  whole.  The  uni- 
verse, in  its  sublime  order,  is  simply  a  vast  organization, 
held  together  by  laws  that  bind  its  parts  together.  A  living 
organism  is  nothing  more ;  the  social  order  is  nothing  less. 
Life,  on  the  other  -hand,  is  growth ;  when  growth,  both  in 
quantity  and  quality,  ceases,  death  begins.  Witli  an  entire 
organism  this  may  appear  obscure;  with  the  ultimate  ele-  ^ 
mcnts  of  organization  it  is  clear.  So  clearly  did  Conite  see 
this  principle  that,  although  he  resisted  the  newly  proposed 
cell-theory  of  the  tissues,  he  yet  made  bold  to  assert  that  the 

^  7%e  term  "socMogie  "  flrat  appemrs  on  page  \%&  ol  ^o\. Vt ,\s<cvV|\^^^  VtAd. 
'^  of  the  ebmpter  mnd  heMf.Iinet  of  the  pages,  UUc^\\«^''vV!WA«)"3a&*? 
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decline  of  life  of  every  organtsiii  is  a  grudoid  dcatli.  But,  it  ' 
life  uieana  simply  growth,  growth  in  clearly  uutliing  ulmi  than 
{irugreM  in  orgiiiiizatiou,  cither  iii  extent,  variety,  or  retino-  ' 
tiivnL  This  fuudauteiital  fact  of  biological  eeiom-u  eroiw  out 
into  foil  view  oa  one  of  the  prime  factors  of  social  pliygies. 
j\a  in  the  organism,  without  organizalioii  there  win  be  no 
life,  eo  in  »ocifty,  without  order  there  euii  be  no  ])nigrL-i« 
The  two  are  indiasolubly  connected.  Just  as  itiirely  an  tlio  I 
distraction  of  its  organization  destroys  tlie  life  of  a  plant  or 
an  animal,  ao  surely  wilt  the  overthrow  of  order  in  the  human  | 
race  be  the  extinction  of  its  progrees.  This  toiiiparison  con- 
atitnten  one  of  the  best  illustrations  of  the  value  of  a  full  eoin- 
prehension  of  tlio  depcndetico  of  the  more  complex  and  spe-  . 
oial  sciences  u]K>n  the  more  eimple  and  gi'iieral.  I!y  tlio 
ordinary  intelligence,  viewing,  as  it  does,  the  complex  phe> 
nomena  of  society  because  they  more  directly  appeal  to  it, 
bat  ignorant  of  biology  because  deemed  of  no  pi-ucticul  im> 
portance,  this  fundamental  truth  is  wholly  ignored,  and  in  its 
place  is  generally  found  the  highly  pernicious  error,  the  pre- 
cise opposite  of  the  truth,  that  order  and  jirogreiv  are  directly 
antagonistic.  Although  incapable  of  clearly  comjirclicnding 
the  pMloflophical  discussion  relative  to  thu  relations  of  order 
and  progress  in  society,  the  uverngo  man,  even  in  tlic  less 
civilized  countries,  practically  acts  upon  just  this  (jnestion, 
but  in  so  crude  and  imperfect  a  manner  as  wholly  to  mistake 
the  relation  of  the  terms  while  definitely  underxtnnding  the 
terms  themselves.  For  to  what  does  the  great  problem  of  hu- 
man advancement  amount  but  to  this  same  question  of  onler 
and  progresBl  What  retards  human  advancement?  Undue 
reaped  for  the  established  order.  In  every  age  and  nation 
of  the  world  there  have  always  been  a  party  of  progrcf*  and 
a  party  of  order.  I.et  no  one  bo  misled  by  the  names  that 
have  been  applied  to  these  two  parties.  All  stronger  terms 
than  these  have  lieen  invented  by  one  party  in  tli«  Ucal  lA 
passion  to  Btlptnat'izv  itfi  op[x>nent.  The  party  oi  y^owt<-.« 
cMlbrlie  party  of  order  conservative,  retrogreesive,  Bourboi 
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The  party  of  order  calla  the  party  of  progren  radical,  lerolu- 
tionary.  Jacobin.  And,  although  Cotnte  is  not  wholly  free 
from  the  use  of  hyperbole  of  this  nature,  he  nevertheleea 
gives  mankind  the  credit  for  generally  meaning  well.  The 
difference  simply  is  that,  while  one  class  possess  a  high  re* 
gard  for  tlie  benefits  of  the  established  onler  and  view  with 
dread  und  liorror  all  attempts  to  disturb  it,  the  other  dass^ 
l)ercciving  its  defects  and  thinking  they  see  means  by  which 
it  can  bo  improved,  are  anxious,  not  generally  to  overthrow 
all  order,  but  to  sacrifice  existing  order  for  the  sake  of  estab- 
lishing a  higlier  and  a  better  order. 

Yet,  without  a  clear  conception  of  the  true  relation  of 
order  to  progress,  both  parties  usually  go  to  extremes.  The 
party  of  order,  in  their  love  of  order,  come  to  hate  progresB^ 
and  regard  it  as  the  enemy  of  order.  The  party  of  progress^ 
in  their  zeal  for  progress,  come  to  detest  order,  and  to  regard 
it  as  the  great  obstacle  to  progress.  Illustrations  of  both 
these  phases,  were  they  not  abundant  in  every  one*s  range  of 
observation,  might  be  found  on  a  large  scale  in  the  civiliza- 
tion of  China  on  the  one  hand,  and  in  the  French  revolu* 
tionary  element  on  the  other.  In  the  former,  nearly  all 
signs  of  progress  have  been  crushed  out  by  the  overweening 
reverence  for  order.  In  the  latter,  all  thought  of  order  was 
banished,  and  progress  was  vainly  sought  through  the  mere 
negative  process  of  destroying  the  established  order.  In 
fact,  the  history  of  the  world  is  the  history  of  this  alternate 
rliythmical  struggle  between  tlie  elements  of  order  and  prog- 
ress, recording  the  protracted  persistence  of  the  former,  fol- 
lowed at  length  by  their  complete  surrender  to  the  unbridled 
power  of  the  latter,  which,  carried  to  great  excesses  on  the 
waves  of  victory,  are  in  turn  overtaken  and  engulfed  in  an- 
other long  wave  of  reaction,  and  so  onward  through  all 
time.  How  changed  would  all  this  become  could  mankind 
be  brought  to  realize  that  the  trne  6f>}ect  of  order  is  progress, 
vrJi/Ie  the  true  condition  of  proi^rcpft  ift  onlor ! 
T^e  positive  principle  which  under\\eaa3\  comvi^ra.V^'a^ 
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of  order  and  progrvas  is  the  iiiathciiiuticul  distinction  of 
Btjiticd  iind  dj'n^uicii,  wliiuli,  aa  \vu  liuvu  euuh,  furiiie<l  tliu 
primary  subdivision  of  what  (Juinte  d(;tioitiiiiuted  "  concretu 
nutLctuatiefi  " — ^geometry  and  mechaii  !(.■&.  TLie  only  botvl-s 
to  illnsttate  the  tundamuntal  aiid  coitipruliviuive  cluiractvr  uf 
his  geocralizatioiiis.  Wlieiiever  biology  aiid  sociologj'  dliall 
have  poaiod  througb  their  imperfect  stages  of  tlicolugloul  uiid 
ntetapliysical  eupruiiiaey  and  euiergod  iuto  the  pure  light  of 
positive  aeience,  theu  wilt  oi-ganizatton  in  tlio  one  enso  and 
ordtr  in  the  other  be  capable  of  and  receivo  their  tnic  quan- 
titative kws  under  the  domain  of  Gtatieal  matlieniaticB,  wliilo 
the  tlf^  of  the  organism  and  the  proffnas  of  society  will  be- 
come Eabject  to  the  exact  canons  of  rational  mechanii-a. 
Such  ii  the  future  of  thcKC  great  sciences,  which  in  his  time 
vere  in  the  act  of  being  born,  and  which  are  etill  in  tho 
swaddling-clothes  of  infancy  1  In  the  present  state  of  sociol- 
ogy all  mathematical  notation  is  of  course  wholly  inapplica- 
ble. Kerertheless,  it  can  not  be  dcm*ed  that  the  primary' 
classification  of  the  laws  of  this  science  into  statical  and 
dyoamical,  while  it  avoids  all  vain  pretensions  to  niathemati- 
^1  exactness,  presen'cs  better  than  any  other  tho  notion  of 
'titme  positive  character,  and  gives  to  the  fundamental  dis- 
tinction of  order  and  progress  a  scientific  sj-nonymy  of  great 
ptopriety  and  value.  It  wilt  be  further  observed  that  this 
<iistiQction  is  none  other  than  that  already  alluded  to  of  co- 
exittenec  and  sequence. 

We  have,  therefore,  tbo  primary  division  of  the  laws  of 
cocial  pliysicB  into  the  two  great  sub-scicnccB,  social  statics 
and  social  dj-namics,  the  former  of  whtcb  studies  the  hiws  of 
co-existence — the  utotug  of  society— while  tho  latter  studies 
those  of  sueccssion — its  movement. 

In  comparing  biology  with  sociologj",  Comte  seems  ti> 
Jiavc  been  stnick  with  nn  idea  which  the  further  progress  of 
science  has  drmonstrited  to  be  illusive,  lie  fre(|ncntl_v  in- 
ei'sts  that,  while  bnth  tbrso  wiencca  have  tltciv  fiV.rt'wA  W'''^ 
their  dynamical  Uvra,  tho  fvnaer  are  of   cWct  imV'jTV.a.x'vW 
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in  biolog}',  and  the  latter  in  BOciolog7.  In  other  words,  he 
conceivet)  biology  principalij  to  consist  in  the  study  of  or- 
ganit^ms  in  their  relations  of  oo^xbtence,  while  he  rqpuds 
ttie  study  of  what  he  denominates  the  dendopment  or  evo- 
lution of  society  as  the  main  object  of  sociology.  This  er- 
ror, for  such  it  unquestionably  is,  is  partly  to  be  accounted 
for  by  his  failure,  as  above  explained,  to  accept  the  devel- 
opment  theory  in  biology  as  propounded  bj  Lamarck  and 
Geoff^>y  Saint-IliUire,  and  partly  by  a  tendency  to  underrate^ 
if  not  wholly  misconceive,  the  value  and  nature  of  the  co* 
existent  factors  of  social  physics,  due  without  doubt  to  an 
extravagant  attachment  for  his  celebrated  theory  of  the  de«-> 
tiny  of  the  human  race  regarded  as  a  perpetual  progresuve 
individual.  This  theory,  which  he  elaborated  in  his  later 
writings  into  a  vast  humanitarian  system  of  religion,  led  him 
to  give  undue  weight  to  all  considerations  of  social  progress. 
The  advance  of  science  has  not,  perhaps,  reversed  this  doe- 
trine  of  the  supremacy  of  statical  biology  and  dynamical 
sociology,  but  it  has  shown  that,  while  the  knowledge  of  the 
<lynainieal  laws  of  both  sciences  is  the  chief  end  of  their 
study,  an  acquaintance  with  the  statical  laws  in  the  one,  as 
in  the  other,  is  the  necessary  means  to  the  sure  attainment 
of  that  end.  The  study  of  anatomy  and  morphology  con* 
fititutes  only  a  basis  from  which  the  great  practical  laws  of 
]>liy8ioIogy  and  biological  development  can  be  investigated ; 
while  i>olitical  economy,  comparative  social  ethics,  mythol* 
o^ry,  and  religion,  together  with  the  general  laws  of  human 
nature,  are  the  elements  and  the  data  from  which  alone  the 
plienoinena  of  social  development  can  be  understood  or  intcl- 
ligciitly  influenced. 

So  far  as  M.  Comte's  views  on  social  statics  are  concerned, 
tliey  must  be  classed  as  generally  unsound ;  but  with  him  this 
is  nothing  new.  lie  seems  to  possess  the  rare  power,  every« 
where  manifest  throughout  hb  works,  of  weaving  upon  a 
trarp  of  truth  a  woof  of  error.  The  iron  consistency  of  hia 
general  logio  is  in  strange  contrast  w\l\x  the  flimsy  fallacies 
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'  that  fill  ont  its  fniine-work,  and  stare  at  the  iistoniahed  reader 
Sroia  ui-erj'  page,  lie  ia  a  greut  general  in  tlie  arnijf  of 
thinkent.  but.  wlicii  Le  desci'iids,  as  lie  cuntinuuU^  dueis  to 
iiieddL'  wiili  ihe  brigitdcs,  rcgiiuentfi,Bn(l  platoons,  be  tlirows 
tiieni  iiiTo  coniiiEtioD  hy  tlie  undue  eevcrit)-  and  amazing  i>tii- 
pUity  of  his  eoniniuiKld. 

lie  -.ti  out  by  det-laring  the  natural  Eociability  of  man, 
«  §tat(.M»-nt  wbidi  ho  would  have  lung  bei»itated  to  make  bud 
helM'ti'T  iindiTst.io<l  man's  true  biological  history  and  origin. 
In  thia  cnnueciion,  he  very  naturally  coud(;uin»  the  "neees- 
aary  iri-ai ionality  of  the  etninge  doctriue  which  derives  the 
social  ?t:iie  solely  from  the  fundamental  utility  whiob  man 
nct-ive-l  from  it  for  the  satisfaction  of  his  various  individual 
necdrt,"  and  dogiu  at  it-ally  asserts  that  "the  eiiScMtial  spon- 
taneon!i  sociability  of  the  human  species,  in  virtue  of  an  in- 
stinctive' {Mtchant  for  a  Hfe  in  common,  ean  in  no  way  be 
hen<ief'iri;i  contested." 

On  tl  iti  Huhject  of  man's  moral  nature  as  a  fact  favorable 
to  the  |H>sMbility  oi  a  social  state,  he  exprewes  views  which 
remind  >iiie  more  of  a  modem  theologian  than  uf  l)ie  founder 
■of  the  great  doctrine  of  altruism.  Man  is  naturally  a  moral 
being.  His  fiympatliies  with  the  sufferings  of  others  prompt 
liim  at  all  times  to  act  for  the  good  of  society.  These  views, 
anti  all  I'lbers  to  which  ho  commits  himself,  tro  only  calcu- 
lated to  show  bow  little  he  knew  of  the  history  of  savage 
races,  and  iiow  thoroughly  he  was  capable  of  perverting  that 
histoiy.  >ince,  if  its  facts  prove  any  thing,  it  is  that  in  the 
lowest  glides  of  human  society  no  true  ethical  principles  are 
rccogni/iJ. 

lleconsiders  the  family  as  tbe  true  social  unit,  the  nucleus 
of  which  is  the  simple  pair,  a  man  and  a  woman.  In  tlie 
family  be  recognizes  two  kinds  of  subordination,  tbe  subor- 
dination of  age  and  tbe  subordination  of  sex.  Tbe  child  is 
subordinate  to  the  parents,  and  the  woman  to  the  man. 

Comto's  %-iflin  of  the  rclstions  of  women  to  MMAeX'j  Kt^ 
iimplf  exeemble.     Marria^  aionld  b«  |>erpetvu£L.     "Et^ori 
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effort  to  loosen  its  bondB  is  regarded  as  a  step  in  the  direc- 
tion of  anarcli J.  Woman  is  the  complete  and  absolute  shive 
of  man,  and  placed  by  marriage  nnder  his  perpetual  tutelage. 
She  is  considered  as  in  a  state  of  continual  childhood  (01^ 
fance  continue).  To  support  this  view,  he  attempts  to  appeal 
to  biology !  This  was  ludicrous  enough  in  his  day,  but  what 
would  be  thought  of  it  now  after  the  law  of  sexual  seleo- 
tion  has  become  known,  showing  that  superiority  of  the  male 
in  any  respect,  where  it  exists,  is  due  to  the  very  preferences 
of  females  themselves!*  Not  here  alone,  but  every-where^ 
he  seems  to  lose  sight  of  the  fact  that,  in  society  as  well  as 
in  biology,  whatever  we  actuaUy  see  existing  must  be  takea 
as  the  final  result  of  an  inmiense  concourse  of  circumstances^ 
and  grand  conflict  of  forces,  of  which,  so  far  as  it  can  be  stat- 
ically considered,  this  existing  state  of  things  exhibits  sim- 
ply the  condition  of  equilibrium.  Not  less  the  apparently 
inferior  condition  of  women,  than  the  different  size  and  color 
of  the  sexes  of  many  birds,  has  resulted  from  a  long  train  of 
circumstances,  which,  could  they  be  justly  assigned  a  moral 
significance,  would  be  little  fiattering  to  the  male  element. 
It  is  forgetfulness  of  this  same  truth,  too,  which  inspires  in 
Comte  that  undue  admiration  which  he  evinces  for  what  he 
regards  as  the  marvel  of  the  social  order  itself.  The  variety 
and  multiplicity  of  conflicting  elements,  whose  failure  con- 
stantly to  destroy  and  annihilate  one  another  seems  to  him  so 
miraculous,  have  been  the  result  of  a  prolonged  process  of 
adaptive  intcr-opcration,  which  has  worn  away  more  and  more 
the  rough  angles  of  friction  until  we  have  society  as  we  see 
it,  and  which,  after  all,  need  inspire  us  with  no  inordinate 
sense  of  respect  or  astonishment.  Not  only  is  it  still  a  prey 
to  per|K'tiial  collisions,  but  its  whole  theory  is  interwoven 
with  a  tliread  of  falsehood. 

Passing  now  to  social  d^'namics  we  find  Comte  once  more 

*  This  idea  has  been  coiwidermblf  dwelt  upon  by  modem  biotogistn,  from 
how  fmhe  s  gtMod'poini  will  be  ibowA  In  other  parti  of  thla  work  (toU  I,  p|k 
^^r,  ^Mf,  /  vol  U,  p.  616). 
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on  the  bigb  plane  of  CDnBiBtent  logic,  lie  lias  even  caught  ■ 
glitufweof  the  great  law  of  the  social  forces  of  whicliHobliuB" 
gave  out  an  aduu<  brat  ion.  "  In  our  §ocial  infaiicj',"  ears  he, 
"the  iiiBtincta  relative  to  material  pre^rvution  are  so  pre- 
pooderaDt  that  the  sexual  instinct  itself,  in  spile  of  its  coarse 
primitive  energy',  is  at  first  essentially  duiiiiiiated  hy  it." 

Another  ctuidition  which  tends  to  produce  nocial  progress 
IB  the  perpetual  struggle  between  tbc  essential  attributes  of 
buiuanity  and  those  of  mere  animality,  the  gmduul  encroach- 
ment of  the  intellectual  powers  upon  the  domain  uf  the  pas* 
eions  in  indncncing  human  conduct.  These  are  tbe  primary 
elements.  There  an;,  however,  secondary'  ones,  one  of  tlie  most 
important  of  Mhivh  is  the  plicnomenon  of  ennui.  Wlien- 
ever  a  being  poesessing  highly  developed  organs  is  for  anjr 
cau£e  restricted  in  their  use,  this  iriental  atute  arises,  and,  un- 
less relief  is  afforded,  becomes  one  of  the  most  intolerablu  of 
Mnsations.  In  its  atrnggles  to  free  itself  from  this  oppres- 
non  the  oi^nism  will  develop  enormous  energy  and  accom- 
plish results  otherwise  unattainable.  The  susceptibility  to 
this  feeling  is  proportionate  to  the  degree  of  development  of 
the  organism,  and  especially  to  its  intellectual  development 
Han  is,  therefore,  chiefly  subject  to  it,  and  in  bis  efforts  to 
escape  from  it  achieves  many  important  results. 

It  is  to  sncb  impulses  as  the  above  that  Comte  seems  to 
attribute  whatever  advancement  man  has  time  far  made. 
He  rightly  says  that  the  two  stages  (tlicological  and  meta- 
physical) tlirough  w}iich  he  has  thus  far  been  passing  were 
little  conducive  to  progress,  and  only  looks  for  any  further 
great  advance  to  the  third  or  positive  stage  upon  which  he 
has  just  entered. 

The  theological  stage  was  the  period  of  order  without 
progrexs;  the  metaphysical  stage,  at  least  in  its  later  devel- 
opments, tended  to  destroy  the  social  order  without  setting 
up  any  new  condition  of  progress.  The  iKmitivo  stngo  is  des- 
tined to  establish  a  new  order,  which,  nitlike  t\\&  VWo\ci%\<»\ 
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I  one,  shall  be  in  perfect  harmony  with  the  greatest  degree  of 
advancement.  In  the  theological  rSgime  a  mostly  statical 
condition  was  preserved  by  reason  of  the  enormous  frictioii 
of  the  machinery  for  maintaining  order.  The  positive  r^*m# 
is  to  avoid  this  friction. 

Among  the  most  eminently  sound  of  all  the  doctrines 
^  contained  in  the  works  of  Comte  must  be  chined  those  upon 
(  the  sabject  of  education.  Separated  from  their  connection 
with  govemmentyit  would  seem  that  every  hcmest  mind 
would  be  forced  to  give  its  assent  to  teachings  so  obviously 
just  and  undeniable.  Although  he  has  left  these  considera- 
tions out  of  their  natural  place  in  the  chapter  on  social  dy- 
namics,  and  preferred  to  introduce  them  in  his  general  dit- 
cussion  of  the  method  of  positivism,  they  are  none  the  less 
the  vital  part  of  his  whole  theory  of  human  progress.  First 
of  all,  after  insisting  that  all  education  be  positive  in  its 
nature,  he  demands  that  it  be  extended  to  all  mankind,  and 
no  longer  restricted  to  an  imaginary  aristocracy.  *^  It  will 
be  important  never  to  forget  that  this  system  of  positive  edn- 
cation  is  necessarily  destined  for  the  direct  and  continuous 
use,  not  of  any  exclusive  class,  however  large  it  may  be  sup> 
posed,  but  of  the  entire  universality  of  the  people  throughout 
the  whole  extent  of  tlie  European  republic.  .  •  .  Nothing  is 
better  aclapte<l  profoundly  to  characterize  the  present  anarchy 
than  the  shameful  indifference  (tncurie)  with  which  the 
upper  classes  tonlay  habitually  consider  this  total  absence  of 
popular  education.  .  .  .  Thus  the  first  essential  condition  of 
positive  education,  at  once  intellectual  and  moral,  considered 
as  a  necessary  basis  of  a  true  social  reorganization,  must  cer- 
tainly consist  in  its  rigorous  universality."  He  declares  for 
the  invariable  homogeneity  of  the  human  mind,  and  says 
truly-  that  the  lower  classes  have  far  greater  need  of  a 
public  education  which  their  private  means  can  not  sup- 
p\y,  while  they  are  at  the  same  time  much  more  exposed 
to  tboBc  injaries  which  can  be  avoided  only  by  increased 
(otcWffence. 
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Another  point  hi  Comte'a  B^'stcni  of  education  upon  wliloh 
■  be  insUta  with  (treat  juetice  ia,  that  the  ac<iuiaitiun  of  knowl- 
edge shall  procued  iu  tlie  order  of  the  eciciititte  hicnrchy. 
If  we  admit  that  hia  six  categories  aa  arranged  hy  him  repre- 
•est  the  true  order  of  the  phenomena  of  nature,  we  can  scarce- 
1t  dcnjr  tliat  ihiii  also  iudicatca  the  proper  order  of  their 
»tudy.  If  we  eliiuge  the  order,  the  priueiple  in  not  ehang>;d. 
But,  whatever  latitude  miglit  have  to  he  allowed  in  the  cur- 
riculuiD  of  a  aj-atem  of  education  aa  growing  out  of  practical 
considetution,  tliia  much  tliould  at  leuat  he  atrietly  ottserved, 
and  it  is  this  upon  which  Coiiite  laya  the  chief  emphasis— > 
namely-,  that  no  teacher  ahould  be  allowed  to  attempt  to  ex- 
pound the  laws  of  a  science  more  complex  than  hia  tpecialtj-, 
and  that  no  one  ahould  be  held  competent  to  teach  any  aci- 
ence  who  has  not  first  made  himaelf  familiar  with  all  thuae 
vhich  come  before  it  in  the  ayatem. 

The  astronomer  must  be  a  mathematician,  hut  he  must 
not  pretend  to  teacli  phyaics ;  the  biologist  must  be  acquainted 
with  mtthematlcs,  astronomy,  phyaica,  and  ohomiatry,  before 
lie  is  qnalifled  to  expound  the  laws  of  the  great  complex  sci- 
ence which  rests  upon  all  these ;  while  the  aociologiat  nmst  be 
all  this  and  a  sociologist  beaidea,  otherwise  he  can  not  under- 
stand the  full  nature  'and  scope  of  social  phenomena.  Of 
coarse,  it  ts  not  Insisted  that  he  should  know  all  these  sciences 
equally  well  or  in  all  their  details,  for  this  would  be  a  auper* 
human  achievement,  but  the  general  principles  of  all  the 
«xitec«dent  sciences  lie  considered  neceesaty  to  be  thorougldy 
comprehended  in  order  to  qualify  one  to  instruct  in  any  one 
<rf  tbem.  This  may  seem  a  very  severe  standard,  but,  unless 
-we  deny  the  subordination  of  the  sciences,  there  seems  no 
caeape  from  its  logic.  And  if  we  consider  the  vast  advantage 
-which  the  erection  and  enforcement  of  such  a  standard  would 
•ecnre  to  education,  we  may  well  believe  that  it  would  more 
tlian  repay  the  ctats.  At  least  as  an  ideal  Byatem  \t  \\o\4%  u^ 
fi/r^c  for  our  contempktinn,  against  which  live  otA'j  ct^ 
■  —'-ff  is  that  of  impracticable. 
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With  regard  to  the  first  prohibitioiiy  as  a  mathematieiaii 
biniBelf y  Comte  saw  the  utter  folly  and  silly  pedantry  of  aV 
tempting,  as  many  were  in  the  habit  of  doing,  to  apply 
mathematical  fomiolas  to  problems  belonging  to  the  complex 
sciences  whose  phenomena  were  not  yet  sufficiently  known  ' 
to  render,  any  such  application  at  all  warrantable  or  even 
rationally  possible,  and  he  Tery  justly  and,  very  severely 
rebukes  all  such  vain  charlatanism.  But,  in  his  own  attempt 
to  lay  down  the  principles  of  sociology,  he  laid  himself  open 
to  the  same  class  of  criticism  through  his  ignorance  of  bi- 
ology. Still,  every  fair  critic  would  generously  overlook 
these  slips,  considering  the  infancy  of  the  one  and  the  ex- 
treme youth  of  the  other  of  these  sciences.  As  r^rds  the 
latter  prohibition,  the  utter  incompetency  of  so  many  scien- 
tific men  and  so-called  specialists  to  deal  with  the  legitimate 
problems  of  their  own  branch  of  science,  in  consequence  of 
their  total  ignorance  of  all  those  branches  upon  which  it  rests^ 
is  a  fact  of  common  observation  to-day  as  it  was  half  a  cen- 
tury ago.  It  is  by  this  means  that  science  is  robbed  of  its 
choicest  results.  The  power  of  co-ordinating  facts  can  only 
be  acquired  by  their  study  in  relation  to  more  general  truths. 
These  general  truths  are  to  be  found,  not  in  the  science  to 
which  the  facts  belong,  but  in  the  more  general  sciences  to 
which  this  is  subordinate.  In  a  word,  the  details  of  each  sci- 
ence can  only  be  generalized  by  referring  them  to  the  laws 
of  the  science  next  above  it  in  the  hierarchy. 

This,  then,  is  the  cause  of  the  greater  part  of  that  sterile 
S))eciali8m,  that  empty  zeal  for  the  multiplication  of  independ* 
ent  facts,  of  species,  of  mere  names,  which,  even  in  our  own 
day,  passes  current  for  true  technical  science.  It  is  because 
specialists  know  nothing  of  the  more  general  sciences  upon 
which  their  special  branch  depends,  because  it  is  vainly  sup- 
posed that  a  great  complex  science  can  be  studied  alone,  and 
that  the  pupil  just  out  of  the  village  school  is  qualified  to 

select  lit  bis  own  pleasure  any  one  of  the  great  fields  of  in- 

^eetigation  that  lie  before  hira. 


OOMTE'S  POSITIVE  PIIILOSOPUY. 

Oomte  does  not,  &a  he  might  Imve  done,  utiunicratu  under 
tLia  bead  thut  luoat  patent  aiul  ^'^''■"g  "^  ■>"  violutioiiti  of 
thii  priiiciplu,  the  notorioufi  igtionuii-u  of  U'j^i^hitorM  in  oil 
brunches  uf  Kience.  Uii  profound  contempt  ior  jtcc/uHloc- 
raetf  was  coapleJ  with  a  firm  uonviction  tlmt  phitosophom, 
hoveT«r  sound,  are  ncccssaril;  untit  for  lugielutont.  iWt  ho 
erades  the  real  iwue,  which  is,  wlictlier  a  sound  I'ducatiun  in 
all  the  successive  sciences,  and  including  ult  that  h  roaily 
known  of  social  scioDcv,  can  do  any  harm  to  the  man  wLose 
vrhole  life  is  to  be  practical  work  in  this  highest  tiuld, 
Learned  men  as  well  as  unlearned  are  of  all  xhiides  and  iituts 
of  mind.  In  the  one  class  as  in  the  other  wo  have  the  theu- 
rizerand  the  practical  matterof-fact  man  of  business,  Wl)icb 
is  letter,  an  ignorant  theorizer  or  an  inBtructid  politicinn  (  or 
If,  as  is  always  the  case,  we  must  have  both  classes  among 
law^makers,  to  have  them  all  well  informed  or  all  unin- 
formed t 

Comto's  celebrated  theory  of  a  acientific  priesthood  in 
Imitation  of  the  Roman  pontificate,  a  eplrilual  juncer  to  rule 
over  all  qnestionit  of  an  intullcclnal  diameter,  including  that 
of  education,  to  be  supreme  in  its  own  sphere  but  not  allowed 
to  meddle  with  the  temporal  powers  below  it,  which  were  to 
be  controlled  by  practical  diplomatists  and  trained  reprei«nt- 
atlresof  tlie  various  commercial  and  industrial  interests  of 
aociety — this  great  system  of  his  to  which  lie  devoted  his 
later  life  has  bocn  almost  unanimously  voted  a  chimera.  Tho 
Intellectual  and  material  concerns  of  society  will  commingle. 
Education  and  labor  can  not  be  divorced.  But  with  this  sys- 
tem falls  the  last  argument  against  tho  high  expediency  of  a 
thoroughly  learned  legislature. 

The  legislature  is  the  voice  of  society.  To  speak  for  it, 
it  must  represent  it ;  to  represent  it,  it  ranst  understand  it. 
To  understand  society  is  to  be  acquainted  with  the  science  of 
•ociology.  Politics,  now  a  mere  trade,  which,  as  Plackstona 
•ays,*  seems  not  to  be  sappoaed  even  to  require  any  ap^TOB.- 

'"O-limtaiAHeM/'Jotroilaeaau,  pp.  »,  «. 
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ticeship,  )b,  when  properly  appreeUtedi  the  highest  and  moit 
refined  of  all  the  sctentiflo  profesBiont|  to  which  no  aaphrtnt 
should  be  admitted  who  is  not  master  of  the  whole  field 
of  recognized  science.  On  that  high  plane  let  the  theoret- 
ical and  the  practical  mind  meet|  and  no  one  need  fear  the 
result. 

Comte  is  no  advocate  of  laUaeMfaire.  Indeed,  his  whole 
work  may  bo  characteriied  as  an  argument  against  that  doe- 
trine.  His  embently  just  and  philosophical  definition  of 
the  true  criterion  of  all  real  science  as  its  ability  to  foretell 
future  unknown  results  from  the  co-ordination  of  present 
known  phenomena,  becomesi  when  applied  to  the  last  and 
greatest  of  the  sciences,  identical  with  the  doctrine  so  eon* 
stantly  advocated  in  this  work,  that  the  future  of  human  so» 
ciety  is  in  its  own  hands,  and  that  a  great  and  rapid  progress 
can  bo  artificially  attained  through  clear  and  accurate  scien- 
tific foresight  of  the  necessary  effect  of  present  human  modi* 
fications.  If  sociology  is  a  science,  there  can  be  no  escaping 
this  conul  union.  Wo  know  that  by  precisely  these  means 
man  has  artiflciully  niodificd  the  roRults  of  the  operation  of 
law  in  all  other  sciences,  even  down  to  biology,  and  there 
can  1)0  no  longer  a  doubt  of  the  same  power  over  sociologi- 
cal phenomena.  This  is  the  department  of  active  social 
dynamics,  or  gocioeracy  {iupra^  p.  60),  which  Comte  dimly 
saw,  but  which  his  successors  have  thus  far  failed  to  recog* 
nice. 

As  the  historical  part  of  the  work  has  been  already  briefly 
sketched,  this  need  not  be  hero  repeated  or  enlarged  upon, 
and  we  are  prepared  to  dismiss  the  formal  consideration  of 
Comte's  system  of  philosophy.  As  the  founder  of  the  sci- 
ence of  sociology,  as  the  first  to  establish  the  true  principle 
(»f  the  natural  dependence  of  all  the  sciences,  as  the  man 
vrho  has  thus  far  alone  undertaken  to  classify  the  history  of 
^utnan  thought  according  to  the  iundameiital  conditions  of 
ho  mind,  and  to  asaign  a  generic  name  to  ^  ^cma  Vi^Xxi^ 
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lectnftl  proceBaee  wbicli  converge  to  duvclop  tlio  Bcientifia  . 
nifltliod,  and,  llnally,  as  the  great  pioiieor  chumpion  of  uni- 
Terul  education,*  the  one  form  uf  iiiutliHcntion  of  lociiLl 
plicnomena  certain  to  reHult  In  bonetlts  wliicli  gqii  be  icicii* 
tillcally  predictud,  the  world  ia  aurely  under  heavy  and  kiBting 
obligations  to  this  somewhat  erratic  piiiloaopher. 

■  ■•  PUIoMplile  Fo4liTe,"  to).  tI,  p.  SOi. 


I  - 


CfHAFTER  n. 

BBBF    tUEVXf    OV   TBB    SIXTUCTlU  FHILOI0PBT  W 

BcrlMrt  8peBoer*0  raak  ■•  «  pMlomphtr  BtaioM  for  Hlmlag  te 
Gomte  and  Sptneer  •■  the  iptdtl  rabjeett  of  tlMM  ikttclm  Tbo 
and  Spencerima  §jtum»  eompared  and  eontrMted— Sptneer'a  Jmrnea  /riiw 
procliTitiet^Lawi  of  erolution  as  formulated  bj  Spencer— Hb  two  cate* 
gories,  tbe  unknowable  and  the  knowable— The  unknowable— The  know, 
able-— Co-ezifltenoe  and  lequenoe— Matter— Peniitenoe  of  force  Rhythm  of 
motion— Rediitribntion  of  matter— Inttabllitj  of  the  bomogeneoue— Multi- 
plication of  effecta  Segregation— Equilibration— The  **  Principles  of  BioU 
ogy  **— Chemical  laws  underijring  biological  phenomena— Definition  of  life- 
Nature  and  eifects  of  the  enTironmeot— Antagoniam  between  growth  and 
reproduction — Direct  and  indirect  equilibration — Morphological  correspoad-> 
ence  of  organism  with  euTironment— Theory  of  population— The  **  Prind 
pics  of  Psjcliology  ** — Rank  of  the  work — Physiology  of  feeling— DeriTstlTo 
Intollvctiml  procertscn— Proof  of  the  reality  of  an  estemsl  world— Virid 
and  faint  scries  of  psychic  phenomena^Resli9ni— The  **  Principles  of  Soci- 
ology ** ;  notice  of  vol.  i— Ideas  of  sarage  and  prehistoric  man—  Mr.  Spen- 
cer*s  ghoMt  theory— Ancestor-worship— Anlroai-womhlp— Plant-worship-* 
Conceptions  of  deity— Society  compared  to  an  organism— Systems  of  gor- 
emment  or  headshi|>— Forms  of  marriage— The  **  Data  of  Ethics.** 

Mr.  IIerbert  Spencer  has  received,  and  probably  de* 
servets  tlie  title  of  England^s  greatest  philosopher ;  and  when 
we  reach  England's  greatest  in  any  achievement  of  mind, 
we  have  usually  also  reached  the  world's  greatest. 

The  work  of  the  true  philosopher  is  pre-eminently  the 

synthesis  of  human  knowledge.     To  accomplish  this  work 

^e  must  possesSf  on  the  one  hand,  the  greater  part  of  the 

general  knowledge  of  his  age,  and,  on  t\\ft  olVvet^  the  special 

^oJty  requirpd  to  co-ordinate  it.    "RaTely/iniL^aL^w^^s^M^ 
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qualifications  combined  in  a  single  mind.  Tt  has  been  the 
misfortune  of  philosophy  that  the  most  of  the  truly  logical 
minds  have  been  deplorably  locking  in  the  necessary  data 
upon  which  to  exercise  their  reasoning  powers,  while  many 
of  the  minds  that  have  taken  paina  to  acquire  extensive 
information  have  proved  wholly  incapable  of  making  any 
rational  use  of  it.  We  have,  therefore,  hod  logicians  and 
•peculators  on  the  one  hand,  and  eruditos  and  specialists  on 
the  other. 

Among  the  few  who  have  sought  to  base  philosophy 
upon  known  facta  may  be  mentioned  first  of  att  Aristotle. 
He  certainly  had  a  disposition  to  acquire  real  knowledge  and  i 
to  make  it  the  foundation  of  his  general  speculations,  and, 
considering  tlie  state  of  the  world  in  his  time,  and  all  the 
etrcnmstances  of  the  case,  ho  must  be  credited  with  having 
done  remarkably  well.  From  the  time  of  Aristotle  to  that 
of  Bacon  and  Descartes,  who  singularly  enough  were  eon- 
temporaries,  nothing  was  produced  that  answers  to  this  cri- 
terion of  philosophy.  The  efforts  of  these  men  were,  how- 
ever, decidedly  of  this  character,  and,  tliough  neither  of  them 
possessed  all  the  real  knowledge  of  his  time,  still  both 
sought  to  make  what  they  had  available,  and  advocated  the 
extension  of  phenomenal  truth  as  the  groundwork  of  intel- 
lectual exercise  and  the  test  of  certainty  in  opinions.  Bacon's 
ignorance  of  mathematics  and  penchant  for  physics  were  well 
■opplemented  by  Dcscartcs's  truly  profound  talent  for  the 
former,  which  £.toncs  for  many  of  his  speculative  vagaries. 
Although  neither  of  these  two  men  ever  made  any  great 
diMioverios  in  physical  science,  the  healthy  tone  which  their 
works  exertod  upon  human  thought  must  be  credited  witb 
producing  a  large  share  of  the  impetus  which  civilization 
received  from  about  that  date,  and  which  has  been  accelerated 
with  each  new  application  of  the  scientific  method  more  or 
lesB  distinctly  formulated  by  them.* 

»Tt  A»  A«n»  vu/te  cutlomtrj  tor  tdcDliflc  writen  of  UW  to  CMt  %**«< 
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From  the  epoch  of  Bacon  and  Descartes  no  further  eon* 
tributioiis  to  the  philosophy  which  rests  exclusively  on  the 
known  were  made  until  the  appearance  of  the  ^  Philosophie 
Positive  "  of  Auguste  Comte.  This  statement  does  not,  of 
course,  ignore  the  great  epoch-making  labors  of  Oalileo, 
Newton,  Humboldt,  and  Lamarck,  These  were  but  the 
I  fruits^  as  it  were,  of  the  ^^  Instauratio  Magna  ^  and  the  ^  Prin* 
cipia  Pliilosophioe."  These  men  were  scientists  rather  than 
philosophers,  and  although  the  important  results  reached  bj 
them  were  due  to  their  power  of  co-ordinating  the  facta 
within  their  respective  spheres  of  research,  still  none  of  the 
works  produced  by  them  can  be  properly  described  as  ein« 
bodying  a  philosophy  of  the  universe.  Newton  no  more 
attempted  to  connect  astronomy  with  biology  than  did  La- 
marck biology  with  astronomy,  while  Humboldt's  ^'  Eosmos  ^ 
is  scarcely  more  than  a  compilation  of  the  data  existing  at  bis 
time.  Though  he  constantly  talks  of  connecting  the  sciences 
into  one  vast  whole,  the  Cosmos,  stMl  he  utterly  fails  to  point 
out  the  fundamental  laws  of  their  relations. 

Conite*s  system,  on  the  contrary,  is  truly  a  system.  It 
really  seeks  to  co-ordinate  the  sciences.  It  makes  a  bold  and 
git^mtic  stride  across  the  whole  field,  and,  allowing  for  certain 
defects,  which  have  for  the  most  part  been  pointed  out  in 
the  previous  chapter,  it  realizes  more  nearly  than  anything 
that  had  preceded  it  the  ideal  of  a  true  philosophy. 

But  with  Comte  the  data  were  still  very  deficient. 


Li.4  Bjstem  is  whollj  imprmcticable  and  useless.  This  results  from  eonfoondiiig 
what  has  heretofore  been  oommonlj  and  not  improperly  known  as  the  Baconian 
method  with  the  system  wlilch  ho  has  drawn  up  in  his  **  NoTum  Organum  **  for 
arriving  at  certainty  in  physical  eipfriroentatlon  (Book  II,  Aph.  il).  Thai 
thi^  last  is  of  no  practical  ?alue  all  admit,  but  this  does  not  ln?alidato  any  of 
Bacon's  claims  as  the  founder  of  the  true  scientific  method.  He  may  not  bafo 
perceived  it  as  clearly  as  scientific  men  now  do,  but  that  its  chief  prindplea 
formed  a  fundamental  basis  for  his  entire  philosophy  may  be  clearly  {lathered 
from  otmwrmw  pa:«9ac^s  (see  **  Distributio  Operis,*^  pp.  214,  221,  of  Amerlcaa 
i-dUion;  Also,  Pnvfatio  to  "  Novum  Organum,"  pp.  234,  237;  also.  Book  I,  Aph. 
^  -r/r,  x/s;  cxxir;  Book  II,  Aph.  xxxvl\,  ttcV 
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laborious  life  rendered  it  iniposeible  for  liiiii  to  acquaint  liitn< 
eelf  with  tlie  Imown  facts  of  bis  time.  Tlio  dutikils  of  Iuh 
vTAtem  are,  coiueqaeiitly,  very  imperfect — oftun,  att  already 
BbowD,  erroneous,  llie  great  service,  tliercfore,  wji^  to  liiy 
oat  the  general  scbeme,  and  aketob  tbe  most  conipR-bensive 
and  fandamental  laws.  The  best-founded  charge  that  bas 
been  or  can  be  made  af~'~st  it  is  that  it  was  crude.  A  uni- 
venal  pbiloBophy  bad  I  >en  founded,  It  remuincd  to  be  im- 
prored  and  perfected. 

Tbu  duty  has  seemed  to  devolve  upon  Mr.  Herbert 
Spencer,  and  no  one  can  challenge  bis  qualifications  for  its 
performance.  Ilia  mastery  of  all  branches  of  human  knowl- 
edge has  been  jugtly  styled  "  eicyclopedic."  His  eausality 
bas  never  been  ei]ua1cd.  To  him  were  thus  secured  the  two 
MiBntiri  conditions  for  accomplishing  tbe  permanent  object 
of  philotophy — the  ByntheaU  of  science,  Without  the  com- 
prchenuTe  snrvey  which  his  laborious  investigations  have 
aecnied  for  him,  hia  great  combining  powers  would  have  been 
profitleaa ;  without  those  powers,  no  museum  of  facts,  bow- 
ever  well  learned,  would  have  yielded  the  broad  principles 
of  a  eosmical  philosophy.  Of  the  former  of  tlieso  state- 
tnenta,  not  only  all  the  great  minds  of  antiquity,  but  such 
modem  names  as  those  of  Kant,  of  Comte,  and  of  Hamilton, 
an  obTious  examples ;  while  of  the  latter,  tlie  life  of  Hum- 
boldt is,  perbapa,  tbe  most  conspicuous  proof ;  although, 
within  mora  restricted  limits,  the  scientific  world  offers  a 
mnltitode  of  instances  in  which  the  capacity  for  observation 
vastly  transcends  the  power  of  co-ordination. 

Fn>m  tbe  array  of  great  names  which  philosophy  and 
arience  have  given  to  the  world,  I  have  singled  out  tliosc  of 
Anguate  Comte  and  Herbert  Spencer  as  tJie  eubjects  of  those 
Met  sketches,  not  so  much  in  consequence  of  any  assumed 
pf»eminence  in  these  two  men  above  otlicra,  aa  because  tbo.v 
alone,  of  all  the  thinkers  of  tlic  world,  have  the  merit  of 
liaving  carried  their  genemliziitioiis  from  the  pheiMHHCT.a  ol 
e  natnro  up  to  ihoae  of  /jiiiiian  action  and  «w\a\  Wit 
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Of  ill  the  pliilowiphen  thtt  hnmanity  hu  brought  forth, 
tlwM  two  iluno  have  oonooived  and  built  upon  the  bioad 
principla  of  the  abeolnte  uoity  of  Nature  and  her  lawa  throng 
out  all  their  manifcstattoiu,  from  the  revolutions  of  celestial 
orbs  to  tlie  rise  and  fall  of  empires  and  the  TiciBaitodes  of 
social  ctistoiiu  and  laws.  This  grand  monittic  conception  is 
tlie  final  crown  of  bntnan  thought,  and  was  required  to  round 
out  philuiophy  Into  a  form  of  symmetry,  whose  outlines,  at 
leas^  admit  of  no  further  improrement, 

'^Vhilo  diHcIaimingall  iuvidlons  comparison  of  the  relativ* 
merits  of  thme  two  great  pitilosopbers,  it  will  be  in  strict 
fnrtlicranco  of  our  avowed  object  of  tracing  the  history  <^ 
I    the  ideas  and  methotls  which  have  led  to  tlte  present  state 
'    of  Aociulogical  science,  to  inquire  in  bow  far  the  two  greatest 
J    clianipious  of  the  new  science  have  been  able  to  follow  the 
'I    same  lines  of  investigation  and  the  same  canons  of  l<^c; 
and  also  to  point  out  in  what  respect  these  lines  liave  diverged. 
Tims  only  eliall  we  be  able  to  weigh  intelligently  the  reason- 
ing of  each,  and  build  up  a  consistent  stmcture  for  onrselvea. 
Mr.  Spencer  has  been  at  grant  pains  to  explain  to  the' 
public,  from  time  to  time,  that  all  attempts  to  identify  his 
system  with  that  of  Comte,  or  to  make  him  out  as  in  any 
j    sense  a  diwiplo  or  follower  of  the  French  philosopher,  are 
wholly  unjust  nnd  crroncons,  and  founded  on  a  complete 
niignndcrHtanding  of  one  or  both  syetoma.*    This  is  entire- 
;     ly  propiT,  tliotigh,  it  may  be  added,  wholly  unncccseary  for 
j     those  at  nil  ac(|uaintcd  with  both  these  philosophcps.     But 
when  he  goes  further,  and  expressly  repudiates  the  ehtef 
characteristic  parts  of  Comte's  system, and  says,  "from  every 
thing  which  disiinguidhes  Comteism  as  A  system,  I  dissent 

I     entirely,"  the  renders  of  the  works  of  both  must  bo  allowed 
to  place  such  an  interpretation  upon  his  words  as  seems  in 
I     all  reiipccts  to  comport  with  the  facts.     Indeed,  from  a  note 
'p/K-mloil  to  puge   74,  Volume  I,  of   the  "  Principles  of 

'*"■  mho,  Mite  to  „.,.,  '..tot^&tAoa:" 


I 
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Biology,"  it  may  well  be  doubted  wlictUer  he  was  justly  en- 
titled to  make  such  a  sweeping {tisckimer,  for  bctberc  admilii 
that  his  direct  acquaintance  with  the  works  of  ('oriite  in  lim- 
ited to  the  firat  half  of  his  "  Positive  Phih)«opliy."  *  It  is 
thua  wholly  possible  that  a  great  part  of  Cointe's  hvstvin 
might  coincide  entirely  with  his  own  views  arrived  at  qiiitu 
independently.  It  certainly  would  not  be  htranfru  that  tl.e 
only  two  minda  that  have  ever  risen  to  the  gra^p  of  the  nni- 
tary  principle  of  nature  should  build  upon  the  same  foun- 
dation a  somewhat  similar  superstructure.  Independently  of 
this,  however,  lei  us  endeavor  to  see  what  relation  the  moBt 
general  principles  of  the  two  systenifl  sustuin  to  ench  oilier. 

We  have  al.-eady  eoen  that,  upon  tho  most  general  lof  all 
philosophical  concoptloni,  the  ultlmnto  unity  of  all  the  proo- 
esses  of  nature,  Comto  and  Spencer  are  nt  one.  It  in  not 
enough  to  say  that  others  have  held  to  (be  same  tnith.  Nn 
one  before  Comto  had  mode  it  the  basis  of  a  system  of  phi- 
losophy. Judged  by  any  other  staiidurd,  all  claims  to  origi- 
nality in  any  thing  would  be  invalidated.  To  do  thin  wonld 
be  like  awanling  to  the  American  eavage  the  merit  of  dis- 
covering the  Xew  World.  But  let  us  see  what  is  tho  full 
meaning  of  this  fundamental  principle,  Prom  the  physical 
laws  tttat  govern  tlie  inorganic  world  to  tlioi^c  that  prcsiile 
over  the  movements  of  enlightened  social  centers,  there  ifl  a 
chasm  hitherto  regarded  as  absolutely  impassable.  Contem- 
plate, then,  the  hardihood  of  tho  great  posilivi^t  in  deliber- 
ately expounding  the  laws  of  "  social  physica"!  Think  of 
the  rigorous  monistic  consiBtcney  that  led  him  to  reject 
psychology  as  distinct  from  biology  t  Every  reader  of  the 
"  Philosophic  Positive  "  well  knows  tli.it  its  author  regarded 
the  process  by  which  this  chasm  was  closed  by  nature  as  a 
process  of  evolution.  For,  although  he  did  not  undertake  to 
fonnnlate  the  laws  of  the  redistribution  of  matter,  the  dif- 

•  Prerioas  (o  writing  hii  "Sludj  of  Soclolopt,"  Mr.  Spvnecr  ««roi  to  hue  t 
*c()iuiQlr<l  himwlf  bellfr  wilb  the  Conitc«n  Bvntem,  «nd,  M  »  con»MV4i.\\<»,V*  ' 
^nit  ot  ctriMia  piu  of  it  In  tmach  mora  roipccttul  tone  ^«\iKp.  AiV 
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ferentiation  of  living  fonns,  and  the  development  of  nervous 
aysteniB,  lie  none  the  less  dintinctly  maintained  the  elaima  of 
law  and  progressive  evolution  through  all  these  manifesta- 
tions of  nature^H  operations. 

Nor  are  these  two  philosophers  very  widely  at  variance  in 
the  order  in  which  they  conceived  this  progressive  movement 
to  have  proceeded.  Both  saw  that  evolution  begins  with  in- 
organic  matter  and  ends  with  human  society.  If  Comte  has 
omitted  to  introduce  a  separate  treatise  on  psychology,  it  was 
in  consequence  of  the  severity  of  his  logic,  which  refused  to 
sepante  the  brain  from  the  nervous  system,  the  man  from 
the  animal.  He  declares  man  and  his  achievements  to  be  the 
simple  prolongation  of  the  animal  series  of  forms  and  activ- 
ities, and  with  almost  theatrical  effect  disposes  of  psychology 
as  ^transcendental  biology."  A  far  less  valid  excuse  has 
Spencer  offered  for  his  omission  of  any  systematic  treatment 
of  the  phenomena  of  inorganic  evolution,  via.,  insufficient 
time  for  its  elaboration.  Had  he  written  such  a  work,  it  can 
scarcely  be  doubted  that  ho  would  have  found  himself  com- 
])clled  to  adopt  substantially  the  order  of  development  set 
down  by  Comte.  Wo  can  only  say  that,  so  far  as  the  two 
philosophers  have  made  known  their  views  on  the  order  of 
development  in  nature,  they  are,  to  all  intents  and  purposes, 
ill  harmony.  The  degree  of  importance  which  each  has  re- 
speetivcly  assigned  to  the  different  stages  of  evolution  has 
indeed  been  different,  if  we  are  to  judge  by  the  length  to 
which  they  have  been  treated,  but  there  is  reason  to  sup- 
lM)se  that  this  was  duo,  in  great  part,  to  particular  circum- 
stances. The  plan  of  Comte  was  made  from  the  beginning, 
and  strictly  adhered  to  throughout.  The  course  of  evolution 
was,  for  convenience,  marked  by  stages  corresponding  respect- 
ively to  the  five  fundamental  sciences — ^astronomy,  physics, 
chemistry,  biology,  and  sociology.  These  sciences,  it  will  be 
observed,  are  more  nearly  distinct  than  any  others.  If  they 
have  any  vice,  it  is  that  of  overlapping,  and  that  is  only  the 
^mturul  result  of  an  attempt  to  fi\\u\u\&  lo  ivoXMre's  opera* 
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tions,  whicli  are  never  separated  by  definite  boundaries. 
Theae  five  stages  he  styled  the  "  categories,"  to  some  one  of 
which  every  ijliciioinenuii  of  nature  may  bo  referred.  The 
order  of  tlie«e  Htiigeit,  it  will  be  further  aeon,  is  the  niitural 
one.  Mr.  Spencer  does  not  deny  this*  On  tho  contr-iirj-,  , 
he  virtually  adopts  it.  In  Iiia  "  I-'Irst  Principles  "  he  repeat- 
edly illustrates  his  laws  of  tho  redistribution  of  matter  from 
the  variouB  known  Gcienccs,  and,  in  doing  bo,  Le  UBUully 
adopts  Bubctaiitiiilly  the  order  of  Coiiite. 

This  work  must  be  taken  as  embracing  his  views  on  the 
CTolution  of  inorganic  matter.  When  ho  comes  to  take  up 
a  department  more  specifically,  lie  begins  with  biology, 
apologizing,  however,  for  having  been  compelled  to  ouiit 
two  volumes  of  his  philosophy  treating  of  the  evolution  of 
inorganic  matter.  Betwueii  his  two  vohiineB  on  binlogj* 
tnd  hiB  treatiu  on  sociology,  he  interpolates  two  voluniCB 
on  p^chology.  These  occupy  precisely  tho  place  of  Comic's 
**  Tnnsocndental  Biology,"  and  would  not  have  suffered  in 
their  intrinaifl  merits,  which  are  very  great,  bad  thoy  liceti 
dctigimted  by  that  name.  For  Conite  by  no  inoana  inioniln 
by  tho  term  tmnscendcntal,  as  tliua  employed,  to  deny  the 
legitimacy  of  this  study  as  true  aclentlfle  ground.  lie  meant 
only  for  the  time  being  to  label  them  ignoramut,  not  if/tiora- 
iimua.  And  litre,  again,  the  harmony  between  the  two  phi- 
loaophers  is  quite  remarkable,  Both  recognize  the  absolute 
dependence  of  mind  upon  body,  and  both  perceive  that  the 
nervous  organieation,  of  which  tho  brain  ia  recognized  as 
only  a  part,  la  the  one  biological  fact  to  which  all  [isycho- 
logical  phenomena  must  be  referred  as  their  immediate  ante- 
cedent. And,  when  we  consider  the  immunso  ])rogrcs8  which 
the  stodenta  of  nerve  phenomena  liad  ma<le  between  tho  pe- 

*  H«  mU;  denlei  ilut  mu  h»  euIilTtled  snd  fttrttetei  then  KiencM  In 
pMdMlj  thij  order,  «1Jch  ti  qufle  another  thlDf(fn>tD  their  nilurftl  dependents. 
HUtorkallj,  idence  lui  been  ■  growth,  uid  ia  tlTccted  with  ill  (he  IrrcKulu- 
hle*  which  cbtncteriu  CTerj  thins  that  bu  t««n  developed.     (.%e«  lupra^  v> 
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nods  at  which  tho  two  works  nnder  discnssion  were  written, 
we  may  alniofit  assert  tliat  Comte  said  proportionally  as  nmch 
in  his  one  chapter  as  Spencer  in  his  two  volumes.  Both  sys- 
tems duse  with  sociology ;  for,  should  Mr.  Spencer  live  to 
complete  his  lost  two  volumes  on  the  ^  Principles  of  Moral- 

'  ity,''  this  could  present  nothing  more  than  the  ethical  side  of 
the  great  social  science.* 

Thus  we  see  that  the  two  philosophers  are  wholly  agreed 
respecting  tho  natural  order  of  development  in  the  universe, 
and  this,  from  Mr.  Spencer's  own  point  of  view,  must  be  the 
primary  problem  for  the  classification  of  the  sciences.  For 
it  is  to  him  that  is  due  the  credit  of  having  demonstrated 
more  fully  than  any  other  writer  the  universality  of  the 
•  laws  of  evolution  and  the  importance  of  making  tho  general 
doctrine  of  evolution  the  basis  of  all  inquiry  into  the  con- 
nected phenomena  of  the  universe.  The  problem  to  be 
solved,  first  of  all,  in  this  view  of  the  case,  was  tlie  order 
in  which  the  laws  of  evolution  regularly  effect  the  phe- 
nomena of  nattiro.  What  classes  of  phenomena  must  be 
regarded  as  forming  the  first  and  what  the  last  objects  of 
tho  evolutionary  forces  ?  Which  ones  mtist  be  considered  as 
antecedents  with  respect  to  Others,  and  which  consequents  t 

I  These  are  tho  fundamental  problems  whose  solution  must 
underlie  all  satisfactory  attempts  to  classify  the  sciences. 
Sciences,  in  so  far  as  they  can  be  grouped  at  all,  simply 

'  roprcMsnt  the  natural  groups  of  phenomena,  and  to  determine 
the  natural  order  in  which  phenomena  are  related  to  one 
another  as  itidicated  by  their  respective  antecedence  and  se- 
quence in  the  march  of  evolving  forces,  is  to  determine  the 

,  natural  order  in  which  the  sciences  stand  to  one  another,  and 
that  in  which  alone  they  can  be  successfully  studied.    Now 

I     in  the  classification  of  the  sciences,  in  so  far  as  this  funda- 

I     mental  canon  is  concerned,  we  have  seen  that  the  Comtean 

^    and  the  Spencerian  philosophies  differ  in  no  respect.    It  ia 

•  The  greater  part  of  thh  chapter  wm*  wrtltcn  \ik  \\v%  %\kAtk7{,«t  IStt^or  mors 
«A«xi  twojrvan  before  tho  appearance  of  ibe  **  Dfl^Xi^  <A  lL\\i3«k:* 
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'fane  that  Mr,  Spencer  liaa  written  a  separate  treatise  od 
the  **  Cluufication  of  the  Sciences,"  *  in  which  he  criticiees 
Comte'ft  ayetern  and  elaborates  one  of  liis  own,  the  uppareiu 
object  of  which  work  wits  to  diuclaim  that  part  of  Cornlism 
and  diBseminate  the  impression  that  there  was  eoiiietliing 
wholly  inconipatilile  in  the  two  systema.  The  truth  is  thai, 
vith  the  exceptiou  of  eoiue  minor  points  of  differeuce,  the 
two  methods  of  claaaiGcation  are  not  only  not  inconipatiblc, 
but  are  quite  independent  of  each  oilier.  It  muy  be  truly 
•lid  that,  BO  far  from  there  being  any  disagreement  between 
tbem,  they  are  both  eBscntially  true.  They  are  capable 
tieitlier  of  agreement  nor  of  diBagreement,  not  proceeding  , 
from  the  same  Btandnrd  of  comparison.  Tlie  clui«itii'iitiou 
of  Comte  is  a  pjienomenal,  that  of  Spencer  is  a  logical  one. 
Tbe  former  reprfsents  the  actual  couree  of  natural  phenom- 
tuin  the  ascending  grades  of  development  and  the  increas- 
ing stages  of  complexity.  The  latter  rcfera  to  the  ideal  reli- 
ti(Hu  among  phenomena  as  necessarily  contemplated  by  the 
bnioan  intelligence.  There  is  no  moro  conflict  between  tliem 
tluQ  there  would  be  between  two  modes  of  classifying  men, 
one  of  which  should  be  based  on  the  color  of  the  skin  and 
tile  other  upon  the  differences  of  language.  So  clesr  Is  this 
tlitt  it  need  bo  no  further  insiated  upon,  Tliis  miiuh,  how- 
•Tw,  we  may  say,  that  whilo  the  Comtcan  principle  is  com- 
noa  to  both  systems,  and  varies  in  no  reapcct  aa  to  its  pre- 
ciie  order,  but  only  In  the  degree  of  Importance  attached  to 
Kme  of  its  stage},  the  classification  of  Ilorbert  Spencer  is  in 

*  Ai  tb«  tina  of  wrltlni!  iha  kbon,  ihli  wtA  hid  not  jM  ewne  Into  nf 
htdi,  ud  mj  eltorti  lo  tccur*  It  bf]  enl;  romltod  In  the  diimTprT  ihit  it  *M 
*n  af  print.  Vj  kDowledgo  of  It  wu  therefore  chlafij  drawn  from  hia  othsr 
*Mlii  uid  from  Mr.  Flika'*  "  Outlln«i  of  Coamlo  Phlloiophj,"  Rpcontty ,  how. 
•Nr  (18S0),  the  work  liicir  hai  coma  under  m;  nollM,  toffctliar  with  hli ''  Itra- 
•«•  tor  dlianiilnB  fnan  tha  Fhlloaoph;  of  M.  Au^uiita  Comic."  Afler  a  care- 
U  pcTUMl  of  thli  mo<l  tateraiilnit  work,  I  km  llttia  reamn  (o  ch«np«  any  (M«% 
*Uoh  ba*  bean  Mid,  uid  *m  gnltSed  to  And  that  a«*era\  o(  t\\e  t«*\  ^tm  dl 
A^nww  to  whieb  I  bad  Jnwa  MICBtlen  an  farj  (Aaatlj  M  tortb  ^»^  ^ 
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the  main  1i!b  own,  and  oonstitntes  a  valuable  oontrfbntioii  both 
to  philosophy  and  to  aeience.  But,  whether  be  was  pleaaed  or 
chagrined,  Mr.  Spencer  was  compelled  to  adopt  the  Oouitean 
aeries,  simply  because  it  was  the  order  of  natural  and  be  was 
too  great  a  philosopher  to  misrepresent  nature  one  jot  or 
tittle  for  the  paltry  credit  of  originality.  Still|  many  doubt« 
less  think  that  he  could  have  well  afforded  to  rest  bis  repu« 
tation  upon  those  vast  original  achievements  which  none  can 
dispute,  while  frankly  referring  to  their  proper  source  what- 
ever great  truths  it  was  found  necessary  to  recogniae  as  bav« 
ing  been  already  offered  to  the  needy  world  by  the  noblo 
thinkers  who  had  preceded  him. 

Having  thus  shown  that,  in  some  of  the  most  important 
principles  on  which  Comte  and  Spencer  are  popularly  sup- 
posed to  differ  widely,  they  are  in  reality  in  substantial  hu^ 
mony,  it  may  be  well  in  the  next  place  to  point  out  a  few 
particulars  in  which  the  reverse  is  true,  the  prevailing  opin* 
ion  attributing  harmony  to  their  ideas  where  in  point  of  fact 
they  arc  broadly  at  variance. 

As  an  avowed  systematist,  it  is  but  natural  and  necessarj 
that  Comte  should  have  had  great  faith  in  the  power  of  the 
corporate  wisdom  of  mankind  to  modify  the  condition  of 
society  by  those  measures  which  must,  for  want  of  a  better 
.  term,  be  called  political.  Indeed,  it  becomes  a  leading  factor 
of  the  positive  philosophy  to  recognise  the  efficacy  of  posi* 
tive  law.  That  art  is  the  end  to  which  science  is  the  meana 
is  a  conception  that  permeates  the  positivism  of  Comte,  and 
which  finds  its  accurate  analysis  in  that  important  principle 
upon  which  he  so  frequently  Insists,  that  the  power  of  pre- 
vision  is  the  only  safe  test  by  which  true  science  can  be 
determined.  Nor  has  he  failed  to  add  to  this  that  the  chief 
object  or  utility  of  science  thus  defined  is  the  power  thereby 
acquired  at  modifying  phenomena.  lie  does  not  fail  to  snp» 
plement  hia  maxim  "  See  to  foresee''  \>7  the  equally  forcible 
injunction  :  predict  in  order  to  control* 
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Id  diort,  Conito  wiu  a  oonBiBtcnt  oj>pun(mt  of  the  lutMea 
/ain  kIiuoI,  wliicli  lie  styletl  u  moru  iiegutive  iclioul,  pUeiug 
It  in  tli«  metaj-byiiical  ctage  of  tlte  liUtorj'  of  inteltectUBl 
progress,  lie  Kcugnixed,  in  its  entire  k'li^b  aii<J  brcadih, 
the  science  of  sociology,  to  wliio-h  be  gave  it«  name.  AVithout 
entering  upon  the  analysis  which  wus  iiiude  in  tlio  Ixtrodi-o 
Tios  (#u/>ra,  p.  56),  he  has  overlooked  neither  the  statical,  th» 
jwasive  dj^namiud,  nor  the  active  dynamical  class  of  social 
phenomena,  and  upon  this  last-named  class,  which  ciirrieft 
every  science  into  its  stage  of  application — that  of  art — he 
Iiaa  expressed  himself  in  an  unmistakable  manner.  Indeed^ 
ia  his  later  ntterances,  made  after  the  decline  of  his  inlollect- 
BsJ  powers  had  begun,  he  carries  his  doctrine  of  the  control  of 
social  phenomena  to  a  wholly  antcnable  length.  But,  whil« 
his  system  with  its  cumbereome  defciiU  deserved,  and  has  re- 
ceived, the  fate  of  all  of  its  class,  Ilic  principle  still  remains, 
tnd  must  re-appear  again  and  again  until  the  increase  of 
Itnowledge  shall  crown  it  with  success.  &[eantime  let  us  not 
forget  that  Auguste  Comte  has  raised  the  only  voice  that  hat 
jet  been  beard  for  universal  education  as  the  primary  politi- 
cal measure  of  the  sociological  art. 

If,  aa  has  been  stated  by  Mr.  Spencer  himself,  and  aa 
most  of  the  criticisms  that  have  been  made  of  him  and  his 
philosophy  seem  to  imply,  tiis  impression  prevails  that  be  is 
t  positivist  in  the  senso  of  being  nn  adherent  of  the  French 
•chool  M  founded  by  Comte,  then  Is  public  opinion  egre- 
gionsly  wrong,  and  Mr.  Spencer  amply  justified  in  making 
every  reasonable  elTort  to  set  himself  right. 

The  SpenceHan  philosophy,  so  far  as  I  have  been  able  to 
detect  from  a  careful  study  of  it,  never  recognizes  what  I 
have  denominated  anthropo-teleological  progress  in  society. 
It  treats  socioloi^y  purely  as  a  science,  never  touching  upon 
it*  active  or  p>Mitive  dynamical  phase,  and  confining  itself 
almost  exclusively  to  its  statical  laws.  Human  progress  Mr. 
Spencer  contemplates  from  exactly  tho  wimc  rtw\A-^\\A  w 
tlut  £mm  whifh  he  contemjjiatca  tlie  progT(»a  ol  \j\t^v>^a^ 
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differentiation.  Tliis  is  tlie  poMire  stage  of  ioeial  dynamioii 
and  with  this  he  stops.  He  only  deems  It  his  business  to 
investigate  the  plienomena  of  sodety,  the  kws  whieh  tend 
to  preserve  it  from  destmctioni  and  those  whieh  operate  npon 
it  to  modify  it.  Witli  this  view  he  Institutes  a  eotnparison 
of  the  social  organism  with  tliat  of  the  animal  or  tlie  yeg9^ 
table,  and  to  this  analogy  he  steadfastly  adheres.  Nor  is  his 
avoidance  of  the  positive  ideas  the  result  of  his  failure  to 
conceive  of  them.  lie  finds  them  perpetually  intruding 
tliemselves  into  the  field  of  his  reasoning,  and  he  taxes  his 
ingenuity  in  dexterously  baffling  them  and  chasing  them 
from  the  forbidden  ground. 

In  an  early  work  which  can  not  be  justly  classed  as  a  part 
of  his  philosophy  proper — ^his  ^  Social  Statics  " — he  has  taken 
strong  ground  against  all  attempts  on  the  part  of  government 
to  ameliorate  the  condition  of  society,  and  may  be  said  to  have 
fairly  identified  himself  with  the  school  of  laiasez  fah*e  phi* 
losophera.  But  in  his  more  recent  works  he  has  greatly  mod* 
ified  the  views  there  expressed,  while  nevertheless  steadily 
declining  to  recognize  strictly  positive  doctrines.  A  remark- 
able fact  in  this  connection  is  the  open  and  somewhat  bitter 
hostility  to  state  education  whieh  he  manifests  in  the  '*  Social 
Statics,'*  and  which  he  has  not,  so  far  as  I  am  aware,  either 
withdrawn  or  qualified  in  any  later  work. 

Thoroughly  disgusted  by  the  ridiculous  failures  he  was 
compelled  to  witness  in  the  short-sighted  attempts  of  a  sport- 
ing gentry  and  superficially  educated  nobility  to  legislate  for 
the  removal  of  evils  and  the  attainment  of  benefits  in  so- 
ciety, he  naturally  enough  drew  the  hasty  conclusion  that 
those  were  not  the  legitimate  functions  of  government,  and 
labored  successfully  to  show  how  much  better  society  rogu- 
lates  itself  than  Parliament  can  regulate  it.  And,  havinjf 
settled  that  question  to  his  own  satisfaction  in  his  early  lit- 
erary career,  it  was  naturally  difficult  for  him  to  reopen  it, 
/'  iiot  to  aav  to  reverse  Mb  conclusion  in  Uter  vears  after  a  mow 
^njprebeasive  Burvey  of  the  field  beiote  \)iTii- 
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Mi.  Spencer  has  not,  however,  been  guiUk-ea  of  thaj 
charge  of  having  proved  too  much.  Tlio  evil  etlects  whichl 
he  boa  ucribed  to  this  legislative  meddling  ure  siitliuiciit^] 
coming  from  so  high  a  source,  to  demonstrate  the  gvnor^ 
principle  that  there  is  power  in  positive  law,  and  this  is  thaj 
Bole  admission  the  poeitivist  requires  («M^m,  p.  3^).  In  hisi 
later  writings,  particnlarly  in  hia  "  Study  of  Bociologj-,"  Mr.l 
Spencer,  as  already  stated,  has  modified,  without  retracttn^j 
these  views  as  put  forth  in  his  "  Swial  Statice."  He  justljl 
complains  that  govemmeiits  are  continually  regulating  juat] 
those  things  which  will  regulate  themsclvcB  much  better,  and] 
neglecting  those  measures  which  are  necessary  to  secure  tlie J 
due  preservation  of  the  social  order.  Still,  in  all  the  whole^ 
some  lectures  which  he  reads  the  modem  legislator,  there  nP 
an  unmifitakable  trace  of  the  spirit  of  liostiliCy  to  the  doc- 
trine itself  of  jirogressive  reforni  through  legislation.  lie 
nowhere  goes  biick  to  priiiuiple,  and  openly  admits  that,  as- 
enming  the  wisdom  and  good  intention  of  the  legislator  to 
be  all  that  is  desired,  the  natural,  or  passive,  progress  of  S 
people  could  be  hastened  by  activo  Icgislalivo  incatiures.  If 
be  mentally  recigniiies  such  a  possibility,  there  are  no  such  i 
measures  of  which  he  feels  qualified,  in  the  present  condi- 
lion  of  social  science,  to  predict  thu  success.  lie  has  in  hia 
own  mind  operilv  decided  adversely  to  the  claims  of  stato 
education  as  sm-h  a  menRurc,  nnd  titin  is  the  principal  one 
in  which  unqnalifii'd  confidence  is  ospresBcd  in  this  work. 
Could  I  be  conrinced,  as  he  doubtless  is,  that  this  too  would 
f.iil,  I  should  occupy  a  position  but  slightly  different  from 
what  I  coneciva  his  to  be.  I  fihould  not  in  the  least  yield 
the  a  priori  principle  that  legiflation  is  to  sociology  what 
invention  is  to  physics,  and  that,  if  progress  is  over  to  be- 
come anything  more  than  passive  and  Rociilar,  as  we  Bce  it  in 
the  evolution  of  worids,  of  plants,  and  of  animals,  the  qual- 
ity of  poeitivitr  and  extra-natural  speed  muat  come  through 
what  I  have  called  political  action.  And  I  a\io\)\^  cw.\ci\Tv  ^ 
who  desire  to  see  bum&aity  improved  to  \a.\»T  lot  ^\vtt.X  eo 
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in  precisely  the  same  manner  as  they  labor  in  all  the  remain* 
ing  fields  of  science,  to  investigate  the  laws  of  social  order 
and  social  progress,  in  the  hope  that  liglit  would  eventually 
dawn,  and  that  a  clear  course  would  ultimately  be  revealed^ 
in  whicli  such  measures  of  artificial  progress  might  be  adopt- 
ed with  safety  and  carried  through  with  success.  These 
views  I  should  be  compelled  to  hold  because  there  is  no  alter- 
native but  to  renounce  all  effort  and  trust  to  the  slow  laws  of 
coBtnical  evolution,  and  also  because  experience  in  all  the 
other  fields  of  science  shows  that  tliis  is  the  normal  condition 
of  tilings,  and  that,  if  sociology  is  really  a  science,  the  same 
attitude  should  be  assumed  toward  it  as  has  always  been 
Bumed  toward  other  sciences,  if  anything  like  analogous 
suits  are  to  be  expected.  But,  if  there  were  presented  no 
single  step  by  which  to  initiate  a  course  of  procedure,  it  may 
be  doubted  whether  it  would  be  deemed  worth  while  to 
elaborate  a  treatise  whose  only  object  could  be  to  urge  on  a 
work,  the  ultimate  success  of  which  could  only  be  foreseen 
by  the  eye  of  reason,  as  a  dim,  shapeless  something,  whose 
very  distance  could  not  be  known.  Mr.  Spencer  seems  to 
mc  to  have  labored  under  mental  conditions  similar  to  what 
1  have  described.  Kejecting  as  chimerical  all  the  positive 
systems  thus  far  set  up,  yet  firmly  believing  in  the  reign  of 
tindcviating  law  throughout  the  whole  domain  of  human  ac- 
tivity, he  recognizes  the  paramount  necessity  of  entering  at 
once,  and  in  earnest,  upon  the  work  of  exploring  this  realm 
and  of  investigating  the  phenomena  and  lawc  of  social  exist- 
ence, subject  to  the  same  canons  and  by  the  same  methods 
that  have  been  successfully  applied  to  other  phenomena  and 
other  laws. 

Tlie  more  we  examine  the  situation  the  more  clearly  we 
shall  see  that  this  was  precisely  the  attitude  that  the  condi- 
tion of  the  science  at  the  time  demanded.    Tlieological  poei- 
,      tivism  had  been  a  success  only  in  maintaining  its  hold  on 
/  njankfnd  durinfr  a  long  and  dark  period.    As  a  means  of  in- 
cteasing  the  natural  progress  of  the  tace  \\.  \kaA  vtw^  ^ 
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failure.  The  inctaptiysicsl  negativism  that  Gucceedcd  it  La^ 
tlemonatrated,  by  iu  tendency  to  antircby,  botL  intellectual 
and  politieal,  tliat  Boino  positive  eyetciii  uus  demanded,  &ii<] 
tlireatened  a  return  of  tliu  odious  theological  rrgiine.  Tlii; 
Coniteun  system  was  too  cliimerical  and  preservoi  too  inanj 
relics  of  tlicologieid  tyranny  to  jiermit  it  over  to  receive  u 
triaL  Governnietil,  both  on  the  Continent  and  in  £nj;lanil. 
woi  reverting  to  the  policy  of  aggressive  legislation,  but  the 
quality  of  tlio  loglt^ktora  everywhero  was  micli  as  could  re 
suit  in  nothing  but  failure  in  all  utteniptii  to  improve  thi 
condition  of  society.  Science  had  nc^.iicvcd  n  complete  tri 
Qmph  over  all  the  fields  of  inorganic  nature,  and  the  reigr 
of  law  had  been  demonstrated  throughout  the  domain  o1 
mechanical  and  physical  forces.  Tlio  imdulatory  theory  ol 
light,  heat,  etc.,  hud  been  followed  by  the  discovery  of  tin 
law  of  the  eorrfliition  of  all  forces  knuwn  to  exact  science 
Lamareli,  Geoffnw  Suint-lliiaire,  and  ]>r.  Erasmus  Ditrwiti 
had  Btriveu  to  bridge  over  the  chasm  thiit  SL'parated  the  in 
organic  from  the  organic  world,  and  introduce  law  into  th< 
world  of  life.  The  great  truth  that  all  phenomena  wert 
mutually  dependent,  and  that  every  fact  was  but  the  ll\^l 
link  of  a  chain  reaching  back  into  tlie  unfathomable  paM 
had  dawned  fully  upon  the  age.  The  qnostions  whether  Hff 
was  al^o  a  part  of  nature,  whether  m.in  was  the  product  ol 
sges  of  slow  development,  whether  language,  custom,  civil 
ization,  society,  were  not  ako  subject  to  law  and  fruits  ol 
cosmic  evolution,  were  before  the  bar  of  human  judgmeni 
for  dcctinion. 

It  was  under  these  circumstances  that  Herbert  Spcncei 
came  upon  the  stage.  He  looked  over  the  field.  His  evf 
caught  the  salient  points.  He  saw  that  tlie  first  rcfjuisiN 
was  knowledg<'.  He  obtained  it.  He  then  proceeded  tt 
compare  it.  Under  every  point  of  view  one  fiindanient;il 
law  of  nature  ctood  boldly  on t.  That  law  was  change.  Ro 
stricting  his  view,  b  second  law  preeenta  itMsM,  ft\i\KJT*\\"t\^ 
onlj^  to  tlie  hw  of  change.     Tliu  law  is  jji'ogreas,     "CVq  ' 


LAWS  OF  EVOLUTION.  155 

ments  of  all  phenomena  are  perpetnallj  ehanging  their  posi- 
tion. This  change  is  in  a  iixed  dunection,  and  not  arbitrary. 
That  direction  is  from  the  conf oaed  and  homogeneous  toward 
the  definite  and  heterogeneona.  This  is  the  test  of  progresa. 
It  is  the  process  of  evolution.  The  opposite  tendency  is  dii- 
solution,  and  must  be  assumed  to  be  going  on  in  some  parts 
of  the  universe  in  such  a  manner  and  degree  as  exactly  to 
balance  the  changes  of  evolution.  In  our  system,  and  C6r> 
tainly  on  our  planet,  however,  the  law  of  progress  has  long 
prevailed,  and  seems  still  to  prevail.  All  change  is  due  to 
the  motion  of  matter.  The  process  of  evolution  consists  in 
the  integration  of  matter  and  the  dissipation  of  motion. 
That  of  dissolution  consists  in  the  integration  of  motion  and 
the  disintegration  of  matter.  The  living  forms  found  on 
the  globe  when  compared  with  those  found  fossil  in  the 
rocks  prove  that  the  law  of  evolution  has  prevailed,  and 
must  be  called  in  to  account  for  the  great  progress  attained. 
Man  himself  is  a  product  of  this  all-pervading  and  long-con- 
tinued  progress.  Human  languages,  when  systematically 
compared,  show  that  the  same  law  has  prevailed  also  in  that 
department.  History  and  archeology  combine  to  demon* 
strate  that  civilization  has  formed  no  exception.  Society, 
tliercfore,  is  itself  a  product  of  evolution.  But,  as  all  forms 
of  evolution  are  subject  to  uniform  laws,  Science  becomes 
mistress  of  all  fields  of  phenomena.  Biology  has  a  legiti- 
mate existence,  and  sociology  takes  rank  as  a  true  science. 
Such  is  the  primary  conception  of  the  Spencerian  pliilosophy. 

We  will  now  rapidly  review  the  principal  outlines  of  this 
system.  Most  readers  are,  no  doubt,  familiar  with  his  works ; 
but,  partly  to  complete  the  symmetry  of  our  plan,  and  partly 
because  such  a  casual  survey  may  contribute  somewhat  to  its 
elucidation,  let  us  more  specifically  consider  die  philosophy 
of  Herbert  Spencer. 
Mr.  Spencer  arlrnowledges  but  two  categories,  the  Uni* 
^iwai^  and  the  jKrurwiMe. 


I 


\ 
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The  Unknovi-nble  is  the  Absoluto,  or  UncouditioncO ;  tlie 
Enowable  U  tim  Finitu,  ur  Conditioned.  Tliu  former  id  the 
legitimate  doniiiin  of  lii/i/jioii  ;  tliti  liiitor,  of  &itnce.  Fop 
all  time  tliere  has  esiatcd  a  conflict  between  Ruli^fion  and 
Sviuncc.  Tlio  cuu<m]  of  thie  uonlliut,  Ilku  tlmt  of  conflicts 
between  adjoitiing  atatve,  liua  been  dinputnl  bouiidariea, 
Tlie  only  poa^iltle  reconciliation,  therefore,  must  con^ixt  in  a 
Kttletuent  of  tliiii  quoitiuii  of  boum)iirii»».  Snth  ii  Hi'rtlcincnt 
he  conceives  to  be  the  final  recognition  of  thvBO  two  catc}p>- 
rics,  and  the  Bdsi-;nnieut  to  Heligiun  of  the  region  of  llio 
ITnknowable,  and  to  Science  of  that  of  the  Knowahle. 

Perbapd  no  more  erjuitablc  award  can  be  made,  and  both 
parties  will  prol-ably  be  ultimately  compi-Ucd  to  accept  it  and 
be  satisfied ;  still,  on  first  view,  it  vividly  recidls  the  manner' 
in  which  the  nun  is  credited  in  the  story  with  dividing  bis 
honse  with  his  wife,  taking  the  inside  fur  his  imition  and  i 
allotting  the  ou':6idi!  to  her, 

Tbrougtioui  the  varied  and  contacting  fonns  of  religions 
belief,  there  ia  one  truth,  and  but  one,  that  underlies  tlieni 
til.  This  truth  is,  that  there  exists  a  aomcthing  which  the 
Bnite  intelligence  does  not  and  can  not  comprehend.  That 
something  is  the  Absolute,  the  Unconditioned,  the  Unknow- 
able. T))iB  is  the  foundation  of  all  religion,  and,  as  it  ia  for 
ever  safe  from  all  the  eneroaehmeiits  of  Science,  it  insures  to 
Religion  a  reign  of  perpetuity. 

To  establish  this  truth,  Mr.  Spencer  goes  over  the  field  of 
mctaph^'sical  Bfieculation,  reviewing  the  scholastic  doctrine 
of  mediiBval  times,  the  "  Antinomies  "  of  Knnt,  and  the  con- 
tradictory propositions  of  Sir  William  Hamilton  and  of  Man- 
eel  He  arrives  at  the  relativity  of  all  knowle<lge  on  the 
one  hand,  and  the  actuality  of  tho  noii-rolative  on  the  other. 
The  Absolute  and  Unconditioned  is  not  a  vague  conccittion 
that  we  may  put  equal  to  zero.  It  is  a  reality  of  the  highest 
certainty,  and  forms  the  basis  and  the  substratum  of  all  com- 
prehensible truths.  As  such,  it  is  worthy  of  b,\\  ■wotA\\y,».'^^ 
•  tttiag  object  of  rel^om  reverence.     TM&  \mau  ol  T«cnx 
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ciliation,  therefore,  for  the  conflicting  interests  of  religion 
and  science,  is  not  as  unequal  as  it  might  at  first  appear,  and 
must  certainly  be  recognized  as  the  most  satisfactory  plan  of 
settlement  yet  proposed. 

Leaving  the  domain  of  the  Unknowable  to  religion,  to 
which  it  belongs,  Mr.  Spencer  enters  the  realms  of  the  Know- 
able  as  the  domain  of  science  and  also  of  pliilosophy.  lie 
cloAes  the  chasm  supposed  to  exist  between  science  and  phi- 
losophy by  defining  the  latter  as  ^  knowledge  of  the  highest 
generality.''  And  as  science  is  only  another  word  for  knowl- 
edge, so  pliilosophy  is  only  a  certain  kind  of  knowledge.  The 
particular  kind  of  knowledge  constituting  philosophy  he  rec- 
ognizes as  the  knowledge  of  the  relations  which  phenomena 
sustain  to  one  another.  Science,  therefore,  properly  under- 
stood, is  the  generic  term,  and  includes  both  a  knowledge 
of  phenomena  and  of  their  relations. 

Predicating  the  reality  of  the  Unknowable,  the  Knowable 
must  be  regarded  as  simply  the  varied  manifestations  of  the 
Unknowable.  The  distinctions  among  these  manifestations 
constitute  the  data  of  philosophy.  The  most  profound  of 
these  distinctions  is  that  between  the  €elf  and  the  not-self. 
Throughout  all  the  forms  of  contemplation  of  that  which  ap- 
peals to  consciousness  and  to  sense,  there  is  this  ever-present 
duality  which  separates  the  subject  from  the  object,  the 
tliinking  from  the  thought.  As  on  the  one  hand  the  confu- 
sion of  object  with  subject  is  the  great  cauf^e  of  error  in  the 
world,  so  on  the  other  hand  false  conceptions  of  their  rela- 
tions have  led  to  the  denial  of  one  and  even  of  both.  Phi- 
losojjiy  is  impossible  without  the  unquestioned  postulate  of 
the  reality  of  both  ego  and  non-ego.  Reality  is  defined  as 
]>ersi8teiicc  in  consciousness,  and  with  this  test  not  only  can 
things  known  to  sense  be  established  as  realities,  but  the  Ab- 
solute and  Unconditioned,  that  which  makes  these  real,  is  ac- 
corded a  still  higher  degree  of  certainty. 

Tliottffht  is  a  comparison  of  relations.  The  two  funda- 
meotal  standarda  of  this  comparison  cct«  ^oii^  ^1  ^{(Mxi&tanoe 
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ind  of  «equcneo.  Rektionx  of  coc?£i£lL>ncQ  tulic  ]>luro  In. 
epacc,  those  of  scquoitco  in  time.  All  plicnoiiicna  tliut  Ofti 
Jvlate  the  aulii<«t  with  tlio  olijcct  do  m  rniticr  ono  or  tliQ 
other  of  thi'sc  rolutlotis.  Mutter  is  siiDply  tlio  ruHinluiio 
of  «>«xi8tuiit  points  of  epuuc.  All  tli'j  pro]>ertit>H  of  iiuit' 
tor  are  reducible  to  this  ono  of  resiatanee,  and  the  coiiccpa 
lloti  of  luutti-r  itself  proves  to  bo  nothing  else  tluin  the  cx^ 
pcricnco  of  this  rc^iatanco.  Motion  is  the  eliango  of  position' 
of  ihcH)  coexistent  resisting  jioints,  wliich  cliniigc  takes placq 
succefiHivcly  and  not  sitnultaiicoUEly.  Ileuce  motion  involvei 
space,  time,  and  matter.  Force,  wliich  is  tlio  product  of  the 
matter  into  its  motion,  is  regarded  by  Mr.  Spencer  m  the 
ultimate  eoneo]>tion.  It  is  the  relation  ivhiclt  involves  all 
the  other  conceptions.  "  All  other  niodea  of  ciinnciousnc** 
are  derivable  from  experiences  of  force,  bnt  experiences  of 
force  are  not  dcrivuble  from  anything  clue."  AVo  may  reduce 
time,  space,  matter,  and  motion  to  terms  of  force,  but  can 
never  eliminate  that  term ;  it  is  the  fiind  unknown  quantity 
in  the  problem  of  the  aniverec,  the  uuknowahlu  reality  which 
transcends  all  experienco  and  all  representation.  Force,  with 
2Ir.  Spencer,  ia  the  true  first  cause  of  all  phenomena,  and  his 
adhcdon  to  it  as  the  fundamental  reality  of  the  universe  is 
worthy  of  a  religious  enthusiast,  while  the  thorough  and  able 
manner  in  which  its  claims  are  brought  forward  and  estab- 
lished entitles  hini  to  be  regarded  as  tlie  founder  of  a  new 
school  in  philosophy,  which  may  be  appropriately  styled  the 
school  of  dt/namiata. 

It  should  be  stated  that  this  view  is  by  no  means  accepted 
by  all  the  scientific  minds  of  the  age,  and  is  rejected  by 
many  who  subHcribe  to  tlio  greater  part  of  tlie  Spencerian 
philosophy.  Hy  own  strictures  npon  it  must  be  postponed 
to  a  more  appropriate  place  (infra,  p,  221),  where  I  shall 
undertake  to  show  that,  if  not  demonstrably  unsound,  it  is  at 
least  the  less  plausible  of  two  hypotheses  which  every  one  ia 
wholly  free  to  chooee  between,  and  one  ot  ■w\i\da,  \\.  -wwMi 
meem,  mast  be  Irae. 
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The  Ipdeftmctihility  of  matter  uid  tbe  eontlnntty  of  mo* 
tion  Iflsd  to  the  ponlatonoe  of  force,  vhlch  b  the  fBtid»> 
mental  dictum  and  nniversal  criterion  of  Mr.  Spencer*!  %y^ 
tern.  Witliliiin  the  rttiudioad  aiaardvm  U  to  donionitrate 
that,  on  a  glvun  aHninptlon,  the  pcntstenoo  of  force  voald 
bo  deniod — a  law  aa  unlvcraal  as  the  Uw  of  eontradletloii,  or, 
u  Sir  William  Hamilton  called  it,  non-contndiction,*  waa 
held  to  bo  by  the  older  ineUphyBEciana. 

IIowcviT  qncationable  or  faulty  Spencer's  doctrine  of  ths 
■upruniocy  of  force  may  be,  it  ia  certainly  a  gjcat  improve- 
ment  npoii  tlie  Comtcan  denial  of  the  existence  of  force  as 
a  nccvBiuiry  ruktion  of  nature  and  conception  of  mind.  Bj 
means  of  it  tlio  law  of  efficient  causoa  can  be  aa  convenientlj 
formulated  as  it  can  under  the  law  of  the  impact  qf  bodiet. 
We  thna  have  a  dcpeodeQca  la  nature,  and  are  shown  the 
poasibility  of  the  rational  explanation,  proximate  at  leoBt,  of 
any  given  phenomenon.  As  I  have  shown  when  treating  of 
Comte's  ideas,  tho  strict  adherence  to  the  positivist  concep- 
tion in  its  Comtean  pnrity,  instead  of  being,  aa  he  tboaght, 
the  only  legitimate  acientifio  method,  wonld  bo  in  reality  the 
abnegntion  of  the  scientific  method  by  substituting  mere  in- 
dependent $iic(xmon,  aesumod  to  bo  uniform,  for  actual  eau- 
tation  among  dependent  terms  of  a  seriea.  Id  the  former 
case,  even  if  induction  ahouM  saffice  to  establish  uniformity, 
all  power  of  explanation  ia  removed  aa  well  as  all  hope  of 
tracing  phenomena  bock  along  the  series  in  search  of  mor« 
and  more  fundamental  eonditlous  of  their  exbtence.  Add 
to  this  the  demoralization  (which  the  history  of  tcleoli^cal 
conceptions  ought  to  have  taught  us  not  to  underestimate) 
due  to  the  acceptance  of  any  thing  less  than  a  demoiiatratcd 
neccMiity  thnt  certain  effects  shall  follow  given  causes,  and 
tho  immense  superiority,  from  the  point  of  view  of  practical 
vnhio,  of  any  tiystL>m,  however  defective  in  other  respects, 
which  recognizes  euch  a  necessary  relation,  over  one  that 
doea  Dot,  mAy  bo  better  realized  and  appreciated. 
•  "MeUphjita*,"  U«wi«  mi-VIBu 
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Still,  it  ta  difficult  to  perceive  wlieruin  tlio  Sponeeriu 
eoncei>t!on  of  force  diffL-re  fuudaiiieiitally  from  Bonovicb'i 
thoon' of  matter,  which  rejects  tlie  ultiiimtc  uiom,  anddff 
I  &i(M  matter  as  tbe  resistniice  of  &  matUciimticul  ptdnL     It 
must  tx!  couci.'di.'d  that  to  tbe  uneopbiisti<;ated  itiind  tliiibeut 
lUe  tiAiul  marks  of  all  Bopliietry ;  und  it  iiiii^'  be  questioned 
vLutlier  tliin  fuiidatiiental  dictum  of  ilorbt-Tt  tijxmeer'a  phi- 
]u6opbT  is  not  itei^lf  a  |i;ood  example  of  tbose  vt-rjr  "pMod* 
ideas"  whose  nature  and  frequency  in  human  reawxiing  he 
has  so  clearly  described. 
[         A  return  to  the  realistic  doctrine  of  Dcniocritui  ind  Gpi< 
[  eums  is  about  iis  certain  to  follow  tins  new  wild  flight  0* 
I  tcasoD  as  did  tlie  return  to  "Common  Scuee,"  tbe  emtio 
rorings  of  the  idealists  and  the  nilnliptt.     That  kind  of  rea- 
soning which  puts  every  thing  equal  to  zero  which  it  can  not 
directly  perceive,  belongs  to  a  past  age  of  philosophy.    Mr. 
Spencer  has  snccessfnlly  rebnkod  it  in  declaring  for  the  real- 
ly of  tlie  noumenon.    But  why  sbonld  he  make  force  the 
biub,  which  ii  dearly  a  rdation,  while  denying  this  dignity 
to  matter,  which  all  experience  declares  to  be  a  t/tinff  f 

The  law  of  tbe  '* tratuf onnatlon  and  equlvalenco  bl ' 
forces"  is  squarely  met  and  recognized  by  Mr.  Spencer,  who 
does  not  limit  its  range  to  wliat  are  known  as  phyBicid  and 
chemical  forces,  but  extends  It  into  the  domain  of  vital  and 
erot  of  psychical  enei^giea. 

The  doctrines  of  "  least  .resistance  "  and  the  "  rhythm  of 
motion  **  arc  fully  elaborated,  and  the  treatment  of  the  latter 
•object  offers  one  of  the  most  brilliant  examples  of  strict 
philosophic  thinking  which  the  world  has  yet  produced. 
We  are  here  vividly  shown  that,  from  the  rhythmic  move- 
ment of  the  pcDnant  as  it  flatten  In  the  gentle  breeze  to  the 
"tidal  waves"  of  public  opinion  so  certain  to  ebb  into  rcao 
tion,  there  Is  always  going  on  this  oniveraal  undulation 
ArDu^umt  the  entire  domain  of  nature. 

We  are  thns  prepared  to  oontemplate  the  ^vft  ot  *t!bA 
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The  knowable  univene  consiBts  of  material  aggregaUi. 
These  aggregates  are  in  a  oondition  of  incessaiit  ehaiige. 
Tliey  disapi)eary  and  new  ones  appear  in  their  places.  Each 
aggregate  has  a  liistoiy.  The  complete  histoiy  of  every  ag> 
gregate  covers  tlie  entire  period  of  its  perceptibility.  This 
history  has  two  stages.  The  one  stage  is  from  the  moment 
of  its  appearance  out  of  the  imperceptible  to  the  moment  of 
greatest  concentration  and  definiteness.  The  other  stage  is 
tiio  remainder  of  its  perceptible  existence  nntil  it  again 
passes  into  the  imperceptible.  Tlie  first  of  these  stages 
covers  a  gradual  transition  from  a  diffused  to  a  concentrated 
statCi  the  second  a  transition  from  a  concentrated  to  a  dif* 
fused  state.  The  progress  from  a  diffused  to  a  concentrated 
state  is  colled  evolution,  and  consists  in  the  integration  of 
matter  and  the  dissipation  of  motion.  The  progress  from 
the  concentrated  to  the  diffused  state  is  called  dissolution, 
and  consists  in  the  disintegration  of  matter  and  the  integra- 
tion of  motion. 

This  is  the  fundamental  law  of  the  redistribution  of  mat- 
ter, and  applies  alike  to  every  department  of  science. 

Evolution  is  ntnjple  when  this  process  of  the  concentra* 
tion  of  matter  is  unaffected  or  only  slightly  affected  by  ex* 
tcmal  perturbing  influences,  that  is,  when  the  progress  of  one 
aggregate  is  undisturbed  or  little  disturbed  by  the  proximity 
and  influence  of  other  aggregates  in. different  stages  of  their 
progress.  It  is  compound  when  the  proximity  and  influence 
of  such  other  aggregates  so  disturbs  the  normal  process  as 
materially  to  change  the  rate  and  the  course  of  its  progress. 

These  laws  of  the  redistribution  of  matter  ore  universaL 
,'  They  are  traceable  from  the  development  of  a  system  out 
'  of  a  nebulous  nuiss  to  that  of  human  language  and  institu- 
tions. 

Tlie  next  great  principle  which  is  required  to  complete  the 

'    conception  of  the  law  of  evolution  is  that  of  the  ^  instability 

of  the  liomogenconB.^*    The  instability  of  all  matter  is  implied 

^o  the  la  ir  of  perpetual  change.    But  tiiere  \*  fs^gwaA  vco^alic^ 
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ky  ioheriiig  in  Oifiuaed  homogeneous  maaMs.  The  uiilverval 
tendency  of  all  mutter  is  from  a  condition  of  unstable  to  n 
eonditioD  of  stable  equilibrium.  A  i<endDlum  illuMratuB  tliia 
kw.  Inverted  and  ever  bo  nicel;  balanced,  uny  change,  ki>w< 
ever  alight,  in  thu  condition*  which  eurround  It,  dvtitn>vii  ita 
i^uilihrium,  and  it  eontlnucs  to  oscillate  to  both  HtdcB  of  tliu 
cvutcr  of  gravity  until  itii  inouicntum  is  ovorcome  bj-  pravi* 
tation  and  the  condition  of  Btuble  oiiuilibriiiin  Ja  nituineil. 
The  homogeneous  state  ia  n  condition  of  nnstnblc  ci|ni]lbHnm. 
The  least  initial  Impulse  applied  to  an  oggrcgntc  in  thia  state, 
conceived  to  bo  so  equipoised  by  the  mntnal  Bttrnctiona  of 
it*  own  particles  and  uiiinflitcncod  hv  forces  from  without, 
U  sufficient  to  set  up  the  changes  required  to  di'Stroj^  thli^ 
■  equilibrium,  and  overthow  its  Htate  of  jwrfcct  liomnni-nolty, 
It  thus  passes  through  states  of  aucccsBivcly  greater  nnd 
greater  heterogeneity  in  its  progress  toward  a.  state  of  com* 
pletcly  stable  equilibrium,  The  hintory  of  our  ciirth  alTonii 
t  good  example  of  this  process.  From  the  diffused  gaHcom 
condition  in  whicli  it  is  supposed  to  have  oneu  been,  lis 
motion  has  gradually  been  diHsipateU  while  its  mattt;r  wns 
being  intcgrateJ,  until  now  only  a  comparatively  tliin  outer 
envelope  of  gas  exists,  while  the  remaimlcr  lias  asaumcd 
either  the  liquid  or  the  solid  form,  tho  laat  of  which  pn-'sents 
the  greatest  stability.  And  it  can  scarcely  be  doubted  thot 
this  process  is  still  going  on,  and  that  ultimately  thia  omni- 
present eremacautU  will  reduce  the  watora  and  the  atmoa- 
phere  to  the  suite  of  stable  equilibrium — a  Btage  of  plan.  ' 
etary  exiatenee  which  our  eatcllite  seems  to  have  already 
reached.  And  may  not  this  same  law  be  called  in  to  explain 
the  heterogeneity  of  elementary  matter  as  known  to  modem  ■ 
chemistry  I  If  all  matter  is  primordially  identical,  is  it  not  | 
philosophical  to  assume  that  the  sixty-five  *  known  elements 

•  The  number  of  chemiMl  •leirnnu  rccognlwd  dilTin  with  dilTerenl  mlhon. 
BttfSTtwtt  lb*  Biimbcr  long  Ml  dovn  b;  (racbcti  ot  eticnAM.r},^a,<.,iio\- 
wlibauodinf  tht  tllt-grd  reepBi  dlieortri  of  quitt  ft  aumbei  ot  oca  mu^.Vk*- 
A»'trCaot,eafyaiuiBtraie*»lttj.tbivtla  Ua  «  Hew  Ch«n\»iTl<"  ¥»fti&*>*i'*' 
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represent  bo  many  statei  of  heterogeneity  which  it  his  thus 
far  aBstiined  in  its  cosmical  course  from  unstable  homogeneity 
toward  tlio  ultimate  condition  of  stable  equilibrium  ? 

It  is  proper  to  remark  that,  so  far  as  n^rds  purely  ooe- 
mical  processes,  the  ascending  series  is  the  only  one  obserr- 
able  to  us.  Wo  look  in  vain  for  any  sign  of  the  incipient 
dissolution  of  the  universe.  Whatever  theory  may  requirei 
the  fact  ever  remains  that  the  process  we  see  going  on  in  our 
portion  of  space  is  tliat  of  evolution  only.  We  see  only  the  . 
•  integration  of  matter  and  the  dissipation  of  motion.  We 
see  only  the  tendency  toward  the  condition  of  stable  equilib* 
rium.  We  see  only  the  absorption  of  the  gaseous  and  the 
establishment  of  the  solid  form  of  matter.  All  theories  by 
which  it  has  been  sought  to  compensate  for  the  radiations  of 
luminous  bodies  have  proved  mere  speculations.  We  know 
that  the  sun  is  radiating  its  heat  into  space.  We  do  not  know 
that  simeo  is  returning  this  dii»sipatod  motion  either  to  the 
sun  or  to  any  other  center.  We  see  phmots  In  various  stages 
of  their  progress  toward  the  stable  state.  We  have  no  rea- 
son to  suppose  that  any  are  in  a  state  of  transition  from  the 
stable  to  the  unstable  state.  Our  satellite  is  supposed  to  havo 
passed  through  all  its  stages  from  the  gaseous  to  the  solid 
condition.  Its  gases  have  been  absorbed,  its  waters  have  re> 
treated  into  its  interior,  and  all  its  visible  activities  have  ap- 
parently ceased.*  The  moon  appears  to  be  a  dead  star.  It 
has  run  its  long  cosmical  course,  and  has  at  last  arrived  at  the 
final  state  of  complete  stable  equilibrium.  This  state  is  the 
goal  of  the  whole  process  of  evolution.  If,  in  fact,  the  moon 
has  not  yet  reached  this  point,  it  is  only  a  question  of  timo 
when  it  shall  reach  it.  Other  planets  or  satellites,  no  doubt, 
have  already  done  so,  and  all  must  eventually  share  their  fate. 


/ 


1876.    In  the  aecond  rerlsed  edition  of  Dr.  George  0.  OrofPt  eUbortte  ''Chsn 
of  the  Chemical  ElemenU**  (Lewisburg,  PennsjlTanU,  ISSl),  tUtj-teren  are 
fBumerated. 
^Acconllng  to  SelsMD,  Klein,  ind  ether  eclenojrrtphert,  there  is  emple  9fU 
^eace  thmt  rolauOo  Miiiiy  Is  sUU  going  ca  Uk  i:b« 
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fiot  where  is  the  evidence  tliat  any  have  coiuiiienced  to  Tfr^ 
Terw  tlm  uuivinulpruccMJ  WliuttHurlimui'itoutuduf  Iwiiig'^ 
in  a  statu  of  diuHjlutimi  t  Wliuro,  in  uU  tlio  uuivcnuj,  du  wej 
•ee  solids  turning  iiitu  liquids,  and  liquidii  into  gAMia  i  Wliur^j 
and  )tuw  are  tLu  nuliationa  emitted  by  couu:utnitiDg  budiiMH 
being  Lonesleil  for  the  purpwe  of  dittintegruting  uiuttoS 
vhich  !uts  readied  its  ultimate  stiige  of  complute  cquilibray 
tion  I  We  sceiu  bound  to  confess  tliat  wo  are  justified  il^ 
Bocb  an  assumption  only  by  tlie  arbitrary  extension  of  thftj 
law  of  the  ■' eonitervatiuu  of  eiicrj^y  "  (whicli  is  only  anothtti 
way  of  expressing  the  indestructibility  of  motion)  as  est«bn 
lifiked  in  the  domuinof  physics.  So  far  as  the  observation  og 
terrestrial  pbenouieoa  is  possible,  motion  is  indestructible,  anfl 
ee-^pes  from  eveiT  attempt  to  diinini^h  it,  utidcr  other  forma 
whose  reduction  to  the  tcnnn  of  the  tirat  has  been  quantita- 
tively foniiuEated.  Ifut  are  we  thus  justified  in  projecting 
this  law  into  the  remote  regions  of  space  where  we  aeu  mo- 
tion daily  being  dissipated  but  never  recomposed,  and  have 
we  k  right  to  say  that  this  motion,  lost  to  our  systein,  is  not 
lost  to  the  universe  (  True  science  well  knows  liow  here  to 
■uspend  its  jud^rment,  and  hand  this  question  over  to  him  to 
whom  it  legitimately  belongs — the  philosopher.  But  it  also 
knows  how  to  rt^frain  from  the  hopeless  cry  of  ignorahimut.* 

The  passage  from  the  homogeneoua  to  the  heterogeneous 
it  attended  by  a  further  result  which  Mr.  Spencer  designatoa 
M  the  "  multiplication  of  effects."  Increasing  heterogeneity 
neceesitatea  greater  or  less  interference  of  the  discrete  masses, 
A  single  aggregate  has  become  «  multitude  of  aggregates  In 
cnch  proximity  as  constantly  to  Impinge  upon  one  another. 
Simple  evolution  has  thus  been  greatly  compounded  by  tlio 
actions  of  its  own  forces,  and  the  consequent  effects  hare 
been  greetiy  mnltiplied. 

The  heterogeneity  evolved  by  the  laws  of  the  redistribu- 
tion of  matter  is  not  wholly  fortuitous  and  irregular.    It 

*nMr  rlew»  wen  teaewbat  ralargnl  upon  In  "Ite  Tupu^u ^dxtti 
MomiiI^''raLiI.pp.«7i,^,tf. 
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takes  place  in  conformity  with  a  fandaroental  law  of  aeleo* 
tion.  ThiB  law  is  called  by  Mr.  Spencer  ^Segregation.'* 
The  heterogeneous  products  of  erolation  possess  all  degrom 
of  dissiniilarity.  The  law  of  segregation  unites  those  which 
most  resemble  one  another,  and  separates  those  differing 
most.  This  gives  a  definiteness  to  the  process.  The  union 
of  the  similar  eveiy-where  into  distinct  groups  tends  to  in- 
crease stability.  It  thus  increases  the  power  of  the  new  og- 
gregatcs  to  resist  the  forces  of  disintegration.  This  is  the. 
principle  that  underlies  all  organization. 

Segregation,  ending  with  organization,  completes  the  ai^ 
cending  series.  Each  aggregate,  after  leaving  the  homoge> 
ncous  mass,  may  still  be  considered  homogeneous  in  itself. 
Segregation  has  made  it  so  by  selecting  like  elements  of 
which  it  is  composed.  But  there  nmst  be  a  limit  to  the  proc- 
ess ;  it  can  not  go  on  forever.  The  quantity  of  matter  as 
well  as  of  motion  in  the  universe  is  always  the  same.  No 
more  matter  can  be  integrated  than  exists  for  the  purpose. 
All  motion  can  not  be  dispelled  from  the  universe.  This  is 
practically  true  of  limited  portions  of  space.  Organization 
18  a  positive  process,  and  can  only  take  place  under  the  inflo* 
ence  of  some  prevailing  force.  That  force,  in  our  system, 
is  the  heat  of  the  sun.  Even  this  is  approaching  its  stage 
of  greatest  concentration.  On  a  smaller  scale  the  process  of 
evolution  is  being  perpetually  antagonized  and  overcome. 
The  forces  of  evolution  ore  ever  struggling  with  the  forces 
of  dissolution,  and  the  state  of  equilibrium  between  them  is 
invariably,  sooner  or  later,  reached.  This  last  process,  or 
rather  conclusion  of  the  process,  is  teriiicd  "  equilibration.** 
Homogeneous  aggregates  are  differentiated  into  heterogo- 
neous  collections  of  minor  aggregates.  These  minor  aggre- 
gates arc  further  differentiated  by  the  accumulation  of  all  the 
like  units  into  the  same  combinations.  The  diffused  state  is 
converted  into  the  concentrated  state.  The  greatest  density 
and  least  volume  are  attained.  Complete  equilibrium  is 
^tfacbed.    Each  aggregs^te  has  parted  V\t\x  ^  \X%  ^i.<2«ea  of 
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motion.  Henceforth  it  is  completely  a  prey  to  its  environ- 
nieot  It  possesses  no  positive  force  williin  itself.  How 
loii"  it  will  reuiuin  in  tliis  condition  must,  therefore,  depend 
upon  the  cxteroal  conditions  by  which  it  is  ourroiinded.  But, 
as  these  can  integrate  it  no  funher,  if  they  are  able  to  affect 
ii  at  all,  they  can  only  diBintcgrate  it.  Tliis  tLey,  in  fact,  in- 
▼ariibly  sooner  or  later  do. 

The  procees  of  "  Diaaolution  "  begins  by  an  increase  in 
the  movements  of  parts  and  a  decrease  in  the  movements  of 
wholes.  Molar  motion  having  ceased  and  molecular  motion 
Aommcnced,  the  process  of  the  disint(.'gration  of  the  matter  , 
of  an  aggregate  continuea  until  it  has  absorbed  all  the  mo- 
tion of  which  it  is  capable,  and  its  matter  lias  been  complete- 
ly separated  and  digpersed.  As  we  have  already  seen,  this 
process,  conceived  as  purely  cosmical,  is,  in  the  present  state 
of  OUT  knowledge,  wholly  inferential.  We  see  it  going  on 
aader  certain  limitations  in  the  visible  world  around  us,  but 
we  see  as  yet  no  evidence  of  it  in  the  great  expanse  of  the 
heavens.  Still,  ne  our  sphere  of  observation  in  so  limited 
both  in  time  and  in  space,  we  are  left  the  alternative  of  mak- 
ing this  It^val  deduction  or  of  suspending  our  judgment. 

It  ahould  be  remarked  of  the  law  of  disp'olution  that  it 
muBt  be  conceived  of  aa  a  constantly  active  piiiiciple.  How- 
ever much  the  opposite  law  of  evolution  may  in  fact  pro- 
dominate,  dissolution  is,  nevertheless,  perpetually  antagoniz- 
ing it.  And,  in  the  progress  of  almost  any  ar;^re^ri,tc,  there 
are  constantly  recurring  periods  when  the  quantity  of  mo- 
tion absorbed  is  greater  than  the  quantity  dissipated.  These 
are  moments  of  reaction,  the  temporary  triumphs  of  the 
forces  of  dissolution. 

We  must  divest  our  minds  of  the  current  notion  that 
evolution  necessarily  implies  higher  and  higher  orgnni/ation. 
Evolution  is  progress  toward  the  condition  of  stable  equilib- 
rium, not  necessarily  progress  toward  higher  orpvt\\c  "^tIca- 
lion.  Tlie  stage  offfreatoft  or^nizatton  is  that  in  wVaAx  SIms 
ttrnggle  bettreea  the  antagonistic  forces  is  grcatcat,m'«\>\'^ 
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the  success  of  the  one  or  the  other  Is  least  constant.  The 
prime  of  life  of  a  planet,  like  that  of  a  person,  is  when  the 
forces  of  growth  and  decay  are  nearly  balanced,  but  slightly 
in  favor  of  the  former.  The  period  of  greatest  perfection  of 
any  aggregate  is  the  period  immediately  antecedent  to  that 
of  greatest  concentration.  The  oi^nizing  vitality  of  the 
eartli  is  due  to  the  heat  received  by  it  from  the  sun.  This  is 
in  the  nature  of  the  absorption  of  motion.  It  is  this  action 
that  converts  the  liquids  on  its  surface  into  gases.  The  ex- 
istence of  an  atmosphere  is  due  to  the  quantity  of  motion 
constantly  being  absorbed  by  the  earth.  But  without  an 
atmosphere  no  life  could  exist.  It  is,  therefore,  this  agency 
of  dissolution  which  renders  organic  progress  possible  on  the 
earth.  The  agencies  of  evolution  seize  upon  the  liberated 
atoms  and  reintegrate  them  into  new  and  plastic  forms,  and 
endow  them  with  the  subtile  principles  of  life  and  activity, 
of  sensation  and  intelligence.  But  when  evolution  shall  have 
so  far  progressed  that  the  further  absorption  of  motion  is 
impossible,  when  the  solar  radiations  shall  at  length  faU  pow- 
erlcss  upon  the  earth,  and  all  nature  shall  be  locked  in  the 
icy  embrace  of  solid  matter,  then  will  all  organization,  all 
life,  all  mind,  and  all  intelligence  have  departed  for  ever. 
Yet  then  only  will  the  normal  process  of  evolution,  the  in* 
tegration  of  matter  and  the  dissipation  of  motion,  have  run 
its  course,  and  the  state  of  complete  equilibration  be  reached. 

The  above  important  considerations,  although  'Mr.  Spen- 
cer has  failed  to  present  them,  flow  as  simple  corollaries  from 
his  own  analysis. 

Dissolution  forms  the  last  act  in  the  great  cosmioal  drama, 
and  completes  Uie  cycle  of  change.  Societies  are  disinte- 
grated, and  the  races  of  man  scattered  and  extinguished.* 
The  animal -and  vegetable  forms  are  deprived  of  life,  of 
organ iziition,  and  their  substance  decomposes  and  passes  into 

*  There  In  much  truth  in  the  Mtinff  of  St.  Simon,  thtt  natloiui  And  societies 
MM  eertmlnlf  mm  indiriduMlM,  muit  rsacb  their  t^  of  decrepitude  and  nltlnuit* 
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the  giuoous  fur:n.  Tlie  rocks  and  tiiiiicrals  of  which  Um 
wrtli  a  coiiipuMHl  are  diiiititcgrated  l>y  iiKenuil  Kctivltlea, 
and  join  tlie  nvbuluiib  iiia^.  All  tlie  plutiL'tK,  luid  along  witli 
llitfiii  Ilie  nun,  will  liavo  their  MintcriaU  l>ruki:ii  up,  Mid  the 
infinitusimal  ]Kirticli's  to  which  they  ate  reduced  diffased  over 
a  Tarf  espaD«e  of  ^pacc.  Star  aystuiiis  sliidl  l>e  cltanged  into 
nebuliE,  evcntuidly  to  begin  anew  the  euiiiu  grand  ijcle 
iLroQgb  wliich  they  lia      already  jjassed. 

8nch  is  a  brief  aiid  ....perfect  sketch  of  the  "  Fint  Prin- 
cij'les  "  of  llerljert  Spencer's  philosoithy.  No  one  hu  yet 
been  found  to  deny  that  they  give  their  author  a. better 
title  to  the  name  of  philoeophor  than  belongs  to  any  other 
to  whom  it  has  thus  far  been  ap]>lied. 

7^^  "  Princij>le»  of  liiologi/.^'' — The  two  volumes  on  the 
"Principles  of  Biolt^"  follow  immediately  upon  "First 
I^inaples.*'  It  lias  been  said  that  Mr.  Spencer's  work  on 
the  **  Principles  of  Psychology  "  would  probably  be  the  one 
on  which  his  reputation  would  finally  rest.  *  This  may  be  tho 
popalar  view,  since  the  reading  public  is  more  competent  to 
peas  judgment  upon  a  psychological  than  upon  a  biolof^cal 
treatise.  Dut  to  those  coneiderably  acquainted  with  tho 
fonna  of  life,  and  who  regard  a  philosophical  co-ordination 
of  the  laws  and  jilicnomena  of  the  vital  and  Ecutietit  univerBo 
aa  of  greater  value  at  this  time  than  the  analysis  of  mental 
<^>enilions — to  such  the  "Principles  of  Biology"  can  but  bo 
Kgsrded  as  a  masterpiece  of  tho  highest  merit,  and  as  tho 
preenrstn-  of  a  new  era  in  the  study  of  both  animals  and 
plants. 

WhQa  our  space  forbids  any  extended  examination  of 
this  tmly  great  work,  a  cursory  glance  at  some  of  the  most 
Important  truths  brought  out  in  it  seems  to  bo  demanded. 

Of  exceedingly  great  Interest  are  Mr.  Spencer's  remarks 
«poa  the  constitution  of  organic  matter.  The  pecnliar  and 
important  office  which  the  clement  nitrwjen  performs  in 
fte  onrafl'c  world  is  coupled  in  the  most  fli5i\\tiP5v\\t  !iw\ 
fa^txat^ve  maaner  with  cciWcnoe  that  all  nitrogen  coi»\)o>3L'a«i« 
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pre^nt  the  highest  states  of  infltabilitj.  As  all  Tital  exiat- 
etice  depends  on  the  power  of  the  oi^ganiaed  subatanoe  rapid- 
ly to  decompose  and  reoompose,  the  secret  of  the  importance 
of  nitrogenized  compounds  in  dl  living  tissues  is  apparent. 

The  qualities  of  colloid  matter,  of  which  all  oiganic  com- 
pounds  consist,  are  compared  with  those  of  crystalloid  sub* 
stances,  constituting  the  greater  part  of  the  inoiganio  world. 
The  fonncr  is  shown  to  bo  far  more  susceptible  to  change  of 
intenial  constitution  and  external  form  than  the  latter — so 
nmcli  so  as  to  warrant  calling  the  colloid  the  dynamieal  state 
of  all  matter,  as  contradistinguished  from  the  erjrstalloid, 
which  is  its  statical  condition.  The  nitrogenous  colloids,  of 
which  all  organized  beings  are  composed,  admit  of  a  greater 
number  of  isomeric  forms  than  any  other  known  substances, 
proteino  having  as  many  as  a  thousand.  The  theory  of  iso- 
merism is  that  of  re-arrangement  of  molecules.  The  greater 
the  number  of  isomeric  forms  the  more  numerous  the  possi- 
ble re-arrangements  of  the  same  particles.  A  rearrangement 
of  particles  is  as  much  a  change  of  molecular  constitution  as 
is  an  exchange  of  molecules.  It  implies  the  same  quantity 
of  motion.  By  this  means  alone  can  motion  be  generated 
without  the  renewal  of  matter.  The  mysteries  of  nerve- 
currents  and  of  muscular  contraction  arc  thus  put  in  the 
way  of  solution,  in  complete  harmony  with  the  doctrine  of 
evolution. 

Passing  over  this  interesting  question,  let  us  notice  Mr. 

Spencer's  definition  of  life.     When  fully  elaborated,  it  is 

this :  "  The  definite  combination  of  heterogeneous  changes, 

both  simultaneous  and  successive,  in  correspondence  with 

extenial  co-existences  and  sequences.**    In  this  definition  he 

claims  to  have  established  a  formula,  under  whose  terms 

nothing  else  than  a  living  organism  can  be  placed— t.  ^.,  a 

formula  which,  if  anything  can  be  shown  to  agree  with  each 

of  its  terms,  will  at  once  detennine  it  to  be  a  living  organism. 

Anr  nrrrrrefrate,  therefore,  which  is  undergoing  chanffes  of 

'iHTcront  kindu  (/jcterogeneous)  iiv  maxv^  ^3cc\&  of  its  mass  at . 
i4 
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the  same  time  (siuiultikiicoua),  and  ditforeut  For  llie  eama  put 
at  different  tiiuet.  (succcbitive),  uiid  wbicL  cumbiuet  tkoM 
changes  in  a  B^-swiiiatic  (detiiiite)  maiinvr  into  a  ■ 
Date  whole,  and  vliich  ts  caused  to  do  tlitH  bv  xU*}  i 
of  coutigaoUB  extvniid  aggrugati^a,  wbicli  urt;  ixHiprooallj 
modified  by  it  into  a  state  of   greater  or  losa  adaptation 

(correepoiideiiLf)— sucli    —\ ♦-    without   kniltillg  for 

any  furtlier  cliatuctvris         „.uj  uu  a^  once  clusitcd  aa  eitbcr 
an  animal  or  a  plant. 

Wbetber  or  not  any  number  of  sucli  definitions,  howetw 
Jogically  drawn  op,  could  ever  aid  tbe  naturalist  to  dedde 
wlictlier  a  given  object  properly  belonged  to  liis  field  of 
researefa,  attempts  to  reduce  the  plienoinenn  of  life  to  one 
gcnenU  law,  however  complicated  that  law  may  be,  ■honld 
Bot  be  dcffpbed  or  diaeoar^ed  on  any  false  pica  of  utility. 
It  k  to  inoto,  that  we  study ;  and  the  highest  form  of  knowl- 
edge k  the  generalization  of  nature's  laws.  It  is  a  grand 
tbhig  to  knoT  that  there  wems  to  be  a  poeaibility  of  bring- 
big  an  the  complicated  phenomena  that  constitute  life  under 
a  nngle  definition.  To  those  who  complain  that  the  dcfini- 
tkm  >•  Imtg  and  involved,  it  should  be  replied  that  the  thing 
defined  ia  vast  and  manifold.  And,  although  it  may  still  bo 
irell  doubted  whether  thia  definition  is  adequate,  or  will  be 
found  broad  enough  to  admit  all  the  future  discoveries  in  tlie 
•rienoe,  it  ia  yet  conceded  that  it  Is  an  improvement  on  all 
attempts  previoiwly  made,  and  constitutes  the  truest  dcfini- 
tioQ  c^  life  that  we  now  possese.* 

The  itreat  importance  of  the  last  part  of  this  definition 
■ems  to  have  been  fully  appreciated  by  Mr.  Spcnecr.  Ho 
refers  to  If.  Comte's  theory  of  tlie  necessary  harmony  between 
fite  orf^nlim  and  the  medium  (milieu)  in  which  it  lives,  and 
poceiidB  to  develop  his  own  now  celebrated  doctrine  of  the 
eonplete  dependence  of  the  organism  upon  its  "environ- 
I  Bat,**  a  doctiine  of  the  first  importance,  and  whose  ulterior 
I  •»•  itBaltha  girta  b  dupUr  tw  (biflv,  pp.  818,  820,  iW,)  \i&aa^  M 
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consequences  lie  lias  bronglit  ont  with  nnequalcd  deamcsf 
and  power  in  the  eleventh  and  twelfth  chapters  of  Yolarae  I. 
In  no  spirit  of  nnderrating  the  senrices  of  Herbert  Spen- 
cer, or  indeed  of  any  one,  but  simply  that  the  tme  history  of 
human  tliought  on  tlus  subject  niay  be  correctly  stated,  it  is 
proper  to  remind  the  reader  that  the  conception  of  the  cor> 
relation  of  organism  with  environment  was  not  only  enter- 
tained by  Lamarck,  but  that  it  received  at  his  hands  a  some- 
what extended  treatment,  and  may  be  said  to  form  one  of 
the  cardinal  principles  of  his  *^  Philosophic  Zoologique.''  lie 
adopts  a  slightly  different  terminology,  and,  in  fact,  does 
not  confine  himself  very  strictly  to  any  one  set  of  terms  em- 
ployed  in  the  technical  scientilio  sense.  He  makes  free  use 
of  the  popular  term  circumHanoes  to  imply  very  mudh  the 
same  as  Mr.  Spencer^s  word  environment  He  also  fre- 
quently speaks  of  the  medium  {milieu)  in  which  a  creature 
lives,  and  gives  to  this  word  all  the  latitude  which  Comte 
subsequently  assigned  to  it.  He  even  seems  to  have  occa- 
sionally foreshadowed  both  the  Comtean  and  the  Spencerian 
expression,  when,  wishing  to  convey  his  meaning  with  special 
clearness,  he  combines  the  two  allied  terms,  and  says,  ^tni" 
lieux  envirofinanU!^  *  The  most  important  chapter  (vol.  i, 
chap,  vii)  of  this  entire  work  bears  this  somewhat  prolix  but 
very  significant  title :  **  De  I'infiuence  des  circonstances  sur 
les  actions  et  les  habitudes  des  animaux  et  de  celle  des  ac- 
tions et  des  habitudes  de  ces  corps  vivants,commetfaii«etf;i«{ 
modijient  leur  organisation  et  leurs  partie%P  By  this  ex- 
pression, he  meant  to  imply  that  the  infiuence  of  circum- 
stances, in  modifying  the  oiganization  of  animals,  was  the 
remote  rather  than  the  immediate  cause ;  that,  while  circum- 
stances infiuence  the  actions  and  habits  of  animals,  these 
latter  effect  the  observed  morphological  modifications.  The 
entire  chapter  is  in  complete  conformity  with  its  caption, 
and,  considering  the  period  when  it  was  written,  it  assumes, 
in  the  light  of  modem  discovery,  an  extraordinary  interest 
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The  entire  subject  ia  briefly  siiTiiiucd  up  in  two  general  laws, 
vhicli  eontaiti  tlio  ea§ciitiul  elcmcntB  uf  tlic  "l)uM?eiit  Tlie- 
ory."  The  first  U  the  law  of  adaptation ;  tlic  BCfoiid,  that  uf 
Lerwiity.  But  Mr.  Spencer's  eriticism  of  the  prtBcntatioii  of 
Cotnte  applies  equally  to  thnt  of  Lamarck,  that,  while  the 
correspoiidenee  between  OT^nism  and  environment  was  rec- 
ogniied  ae  a  condition  essential  to  life,  it  wns  not  {tcrceivcd 
that  it  is  in  this  correction,  understood  in  its  wLoIe  Hcopc, 
that  life  itnelf  consists. 

Fully  eonipreliending  tliis  fact,  Mr.  Spencer  has  proposed 
k  second  definition  of  life,  which,  while  lew  analytic,  ho  re- 
gards as  equally  true,  viz.,  "t/m  continuoiia  ut/Jiigtment  of 
inferno/  relations  to  external  relations." 

In  liis chapter  itn  "  Gcncsin,"  Mr,  Sjiencor  hnelironplit  into 
■pecial  prominenco  the  important  law,  which  had  geiicmlly 
been  overlooked,  and  the  reverse  of  which  is  popnlnrly  held, 
wepecting  the  species  of  antagonism  which  oxitts  lictwecn 
growth  and  reproduction.  Farmers  and  hortii-ultnri><t8,  de- 
siring abundant  fruit,  and  gardeners  hoping  to  secure  tine 
floffcrs,  are  frequently  disappointed  after  the  gn-atest  care 
in  enriching  their  soil.  A  luxuriant  crop  of  Icavos,  with 
•paring  or  no  flowers  or  fniit,  is  too  often  the  ri'Biilt.  Agiiin, 
«11  botanists,  and,  indeed,  most  observing  persons,  have  re- 
marked how  plants  and  trees  that  have  become  injured  by 
wnie  accident  usually  bear  a  profuse  abundance  of  flowers 
"w!  fruit.  Trample  a  stalk  of  com  imdor  your  foet,  and,  if 
not  killed  outright,  its  struggling  energies  will  develop  its 
Ked  far  in  advance  of  its  uninjured  comrades.  Even  a  slight 
tonch  of  early  froat  seems  to  admonish  a  plant  to  biistcn  on 
with  its  mission  of  reproduction.  In  the  lower  forms  of 
animal  life,  too,  many  facts  analogous  to  those  ubRcrvett 
iniong  plants  hare  been  brought  out. 

One  principle  alone  is  sufilcicnt  satisfactorily  to  account 
for  them  all.  So  long  as  the  forces  of  growth  arc  largely  in 
excess  of  the  forces  of  deca^,  no  reproductive  \itoc(^w«,  ato 
potuWe.      Growth  U  the  normal  process.      "Revi"*^*^^'^^'' 
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marks  a  falling  off  of  this  power.  It  indicates  a  degeneracy 
of  certain  psirta  of  the  system.  In  plants,  it  is  noteworthy 
that  it  takes  place  first  at  points  most  remote  from  the  hose, 
and  hence  most  difficolt  of  access  to  tlie  sap.  The  repro- 
ductive functions,  notwithstanding  the  mystery  tlmt  sur- 
rounds  them,  are  of  the  lowest  biological  order.  The  sexual 
products  are  found  to  conust  of  the  simplest  elements  of 
combination— of  simple  cells.  They  become  differentiated 
into  organs  of  independent  function,  and  serve  to  secure  the 
perpetuation  of  the  species  when  the  dissolution  of  the  indi- 
vidual  has  commenced. 

Paradoxical  as  this  doctrine  at  first  appears,  the  number 
of  facts  that  come  forward  to  support  it,  when  once  pre- 
sented, in  almost  without  limit.  It  b  one  of  the  most  im- 
portant  laws  of  biology,  and  its  elucidation  in  Mr.  Spencer^a 
work  shows  tolerably  well  the  advanced  cliaracter  and  high 
scientific  merit  of  this  treatise,  which  is  the  chief  reason  for 
selecting  it  from  among  so  much  other  valuable  matter  as  a 
special  subject  of  comment.  Mr.  Spencer  has,  however,  in 
other  works  drawn  from  this  law  some  very  questionable 
deductions  respecting  the  application  of  this  principle  to  the 
human  race,  which  will  be  touched  upon  at  the  proper  time 
(vol.  i,  p.  657f  et  9t*q. ;  vol.  ii,  p.  616).  There  is  not,  however, 
any  doubt  that  in  man,  as  in  the  rest  of  nature,  a  natural 
antagonism  exists  between  growth  and  reproduction. 

In  the  chapter  on  ^^  Distribution,"  a  very  important  law 
\A  announced,  which,  like  the  one  just  examined,  liad  not 
merely  been  overlooked  by  previous  writers,  but  was  then 
and  -still  is  to  a  great  extent  the  reverse  of  the  received  ideas 
on  the  subject.  This  law  refers  to  the  degree  of  correspond- 
once  generally  existing  between  the  organism  and  its  par- 
ticular habitat.  The  popular  teleological  opinion  of  course 
is  that  plants  and  animals  possess  a  perfect  adaptation  to  the 
])laee8  for  which  they  were  intended,  and  in  which  we  find 
t/wm,  DvstcleologistSj  without  admitting  a  purpose,  had  not 
■^olt  called  upon  to  deny  the  fact.    But  no  \.rax\i  i&  better 
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proved  b;  modern  scienco  than  that  this  adiiplation  ia  very 
imperfect,  and  no  fact  is  more  fully  attested  thuii  that  organ- 
iuiia  thrive  equally  well,  and  frequently  fai-  better,  under 
wholly  different  conditiona  from  thoeo  in  which  they  are 
found  in  a  state  of  nature.  On  closer  ecnitiny,  this  fact  ig 
found  to  form  the  real  basis  upon  which  all  nrtitlcial  improve- 
ment of  wild  stocks,  both  of  animals  and  plants,  rests.  The 
great  law  of  competition,  of  which  natural  selection  is  the 
moet  important  subordinate  law,  finds  here  another  exten- 
fliveapplication,  which  Mr.  Darwin  had  overlooked,  but  which 
did  not  escape  the  vigorous  generalizing  powers  of  Jlr. 
Spencer.  This  he  characterizes  as  "  the  truth  that  each  species 
of  organism  tends  ever  to  expand  its  sphere  of  existence — to 
intrude  on  other  areas,  other  modes  of  life,  other  media ; 
and,  tlirongh  these  perpetually  recurring  attempts  to  thrust 
itself  into  every  accessible  habitat,  spreads  until  it  reachefl 
limits  that  are,  for  the  time,  insurmountable." 

Mr.  Spencer  here  catches  a  glimpse  of  the  universal  lav 
which  I  luve  called  "  iiological  ttatiei."  * 

In  the  hut  part  of  the  first  volume  Mr.  Spencer  enters 
■quarely  npon  the  task  of  liarmonlxlng  the  facts  of  biology 
with  the  hypothesis  of  evolution.  He  disposes  of  the  Special 
Creation  hypothesis  In  a  somewhat  summary  but  very  au- 
thoritative manner,  and  shows,  on  the  other  hand,  how  com- 
pletely the  hypotliesis  of  evolution  accounts  for  all  the  fads 
that  are  satisfactorily  understood.  In  doing  so  ho  considers 
the  ai^menu  from  classification,  from  embryology,  from 
morphology,  and  from  distribution.  lie  further  sliowa  that 
evolution,  aa  seen  to  go  on  in  the  living  world,  is  none  other 
than  the  general  cosmical  process  described  in  "  First  Prin- 
dples.**  Organic  evolution  commences  with  homogeneous 
organic  matler.     The  Instability  of  the  organic  colloids  favors 

<  Bco  "Tha  Loeil  □IttrlbuiIoD  of  Planli"  In  "Popular  Kdmc*  Uontblj," 
*eL  li,  p.  SIS.    I  than  dlMuuttJ  thii  qiii'Mlon  froni  the  (ftcla  of  tiw  ■■ef.cuNi^^ 
Ungdon,  and  carried  the  SpcnccHaa  doctrine  cvsn  Turthcr  ttiuiUT.S^icaccT  Vu 
itoti  btimi  *t  tb»  Uiot;  uoMequtialed  with  tiU  "  Biology." 
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ehange  In  the  direction  of  the  heterogeneooii  Thb  ptinge 
from  the  homogeneous  toward  the  heterogeneous  in  living 
forms  is  the  process  known  as  d^erentiaiion.  The  result  of 
this  differentiation  is  the  multiplication  of  special  orguiB  liav* 
ing  special  functions.  From  the  amoeba,  whose  entire  body 
maj  be  said  to  consist  of  a  single  oxgan,  its  stomach,  to  the 
human  being,  with  numerous  distinct  Teasels,  nerves^  and 
muscles,  wcll-deiined  limbs,  and  specialiaed  senses,  this  dif- 
ferentiation is  immense.  Begr^tion  here  appears  as  the 
*'  physiological  division  of  labor,"  by  which  all  the  elements 
of  each  organ  are  assimilated  and  the  distinctness  of  the  or* 
gan  secured.  Along  with  this  differentiation  there  perpet- 
ually goes  a  corresponding  integration.  These  terms  are  not 
opposites  in  the  Spencerian  sense,  but  correlatives.  Differ- 
entiation must  not  be  confounded  with  disintegration  or  dis- 
sipation. It  is  the  formation  of  definite  and  distinct  parts 
and  organs,  while  integration  is  the  union  of  all  these  differ- 
entiated parts  into  one  dependent  system — an  organism. 
The  more  complete  the  differentiation,  t .  ^.,  the  more  defi- 
nito,  distinct,  and  numerous  the  special  organs,  the  more  firm 
will  become  their  dependence  upon  the  organism,  considered 
as  a  whole  or  unit.  Thus  the  degree  of  integration  increases 
j>ari  passu  with  that  of  differentiation. 

Finally,  the  organism,  like  all  other  aggregates,  reaches 
a  limit  to  its  capacity  for  differentiation  and  integration,  and 
l»ecomes  equilibrated  with  the  forces  of  dissolution.  Its  de- 
cline then  sets  in,  and  dissolution  eventually  becomes  com* 
plete;  the  tissues  and  organs  become  disintegrated,  death 
ensues,  and  decomposition  dissipates  the  matter  of  which  the 
organism  was  composed  into  the  elementaiy  gases  of  the 
earth's  atmosphere. 

Lot  us  here  again  note  the  important  fact,  overlooked  by 

Hr.  Spencer,  that  the  original  office  of  the  sun's  heat,  instead 

of  being  that  of  the  evolution  of  life,  is  the  dissolution  of 

organic  forniB.    It  is  by  the  absorption  of  a  i)ortion  of  the 

900  V  molecular  motion  in  the  lona  ol  VieiX  \!caX  ^  ^jc^rras^nd- 
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mg  portion  of  tlie  eiirth's  matter  U  disintegrated  and  diuv 
pattid  In  ths  form  of  gaa,  lucb  us  tlitit  of  wliluh  our  attiio» 
pticre  Is  eompOAod.  It  is  tlio  nioatury  of  tbis  uitiia  force 
over  tbe  orgunized  nggregato  that  flnnlly  deprives  it  of  its 
life,  and  eveiituajy  returns  the  greater  part  of  it  to  tbe  at- 
iDoepbere.  Evolution,  tberefore,  is  in  oa  true  a  Benso  tbo 
destroyer  of  life  as  is  dissolution,  and  it  is  only  by  a  certain 
happy  combination  of  tbe  two  aniagonistie  forces  tbot  cer- 
t^n  aggregates  are  enabled  to  maintain,  during  a  very  brief ' 
period,  tbat  liigbly  actix'e,  unstable  state  from  whicli  tbo 
phenomena  of  life  result.  Tbe  accident  of  a  gaseous  envel- 
ope, consisting  in  great  part  of  nitrogen,  combined  with  a 
tempenture  not  above  nor  below  the  capacities  of  Bueb  ag- 
gregates, is  the  combination  of  cosmteal  circumstances  to 
which  all  life  ow(«  its  possibility,  although  it  is  eriually  true 
tlut,  given  precisely  such  conditions,  tbe  evolution  of  living 
organisms  is  as  much  a  necessity  as  tbeir  destruction  would 
be  were  those  conditions  removed.  But  we  learn  from  the 
Mmtemplation  of  such  facts  how  exceedingly  slender  is  the 
tenure  by  which  the  vital  and  sentient  creation  is  bound  to 
earth,  snd  bow  brief  the  period  of  its  possible  existence 
maet  be  in  the  history  of  any  planet  compared,  on  tbe  one 
hand,  with  the  vast  antecedent  period  during  which  the  dis- 
integratioQ  of  matter  is  too  great,  and,  on  llic  other  band, 
with  the  eqnally  enorraout  subsequent  period  during  which 
its  integration  will  bavo  proceeded  too  far  for  the  support  of 
life.  Between  these  antagonistic  forces  of  evolution  and  dis- 
colntion,  OS  between  Scylla  and  Charybdis,  tbe  frail  bark  of 
vital  existence  must  pass,  while  behind  lies  the  illimitable 
ocean  of  blank  non-existence  from  which  it  hos  been  evol\-cd, 
and  before  it  tbe  certainty  of  destruction  through  tlie  slow 
withdrawal  of  all  tbe  conditions  which  make  life  possible 
{tupra,  p.  1C4,  note). 

Unqnestionably  the  most  able  portion  of  Ilcr\)CT\.&^'nc6T^% 
treatise  oa  biolt^  is  bis  diacaaaiou  and  atulyeU  oi  \k«  V^i^ 
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dplesof  '<Ec|uiUbratioii'Mn  Clutpten  XI  and  Xllof  YoU 
ume  I.  It  ii  here  that  he  detb  dirartly  with  the  gfttt  prob- 
lorn  whose  paittul  aolution  at  the  hands  of  Ohailes  Diurwln 
Las  thrown  the  whole  sclontiflc  world  into  the  very  throee 
of  revolution.  But,  keen  as  was  the  insight  of  this  world* 
renowned  naturalisti  Mr.  Spencer  clearly  shows  that  he  by 
no  means  probed  this  question  to  the  bottom.  The  principle 
M*hich  Darwin  designated  by  the  term  Natural  Selection  is 
only  one  of  the  chief  divisions  of  the  far  wider  kw  of  Equili* 
bration. 

Equilibration  is  the  oonstant  tendency  of  th^  organism  to 
adapt  itself,  by  means  of  morphological  and  physiological 
modifications,  to  the  changes  going  on  in  the  environment. 
Although  the  organism  must  be  regarded  as  a  product  of  the 
environment,  and  might  hence  be  supposed  to  be  perfectly 
correlated  witli  it,  still,  since  there  is  nothing  absolutely  fixed 
in  nature,  since  the  environment,  even  while  evolving  the 
organism,  is  itself  changing,  and  since  the  process  of  evolu- 
tion is  always  slow  and  secular,  it  comes  to  pass  that  the  cor* 
relation  is  never  absolutely  complete,  and  that  the  forces 
themselves  of  evolution  are  ever  tending  to  modify  what 
they  have  but  just  evolved,  and  demanding  that  things  shall 
be  other  than  they  are  in  the  same  name  in  which  they  re- 
quired them  to  be  what  they  ar^  (vol.  i,  p.  72 ;  ii,  p.  88). 
Thus  arises  and  ever  continues  that  rhythmic  movement 
throughout  the  organic  world,  which  can  only  be  adequately 
designated  by  the  term  equilibration. 

Equilibration  is  either  direct  or  indirect. 

Direct  eguilibratian  is  the  immediate  response  of  the 
organitfui  to  the  demands  of  the  changed  environment.  The 
muscle  enlarges  in  response  to  an  increased  exercise,  the 
])lant  bends  toward  the  window  from  which  it  receives  its 
light.  This,  therefore,  constitutes  the  law  of  modification 
through  use  and  disuse  upon  which  Lamarck  placed  so  great 
n-o/^/jt^  and  which  may  still  be  regarded  as  the  primary  prin- 
^/p/o  of  the  doctrine  of  developmenU 
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■  Indirect  equiliVration,  on  tlie  other  hand,  coDsiita  tn  the 
tntitiiUMiou  to  new  gcQcrations  of  those  variationi  which 
are  In  tho  direction  of  tlio  mora  complete  corrvliitiun  of  tlie 
organism  with  llie  eDvironmcnt.  It  aseuntea,  to  begin  witli, 
that  every  orguuiam  poseeeecx  at  all  times  a  coiutant  lendency 
to  vary  in  all  directione.  But  for  Buch  a  euaceptibility  tlit-M 
could  be  DO  equilibration.  Were  the  organiera  confined  to 
one  special  direction,  in  which  it  could  experience  moditica- 
tioD,  it  would  Boon  reach  a  limit  of  correlation  through  modi- 
fications in  the  environment  to  which  it  could  not  respond. 
It  is  further  awumed  (or,  rather,  this  is  now  a  fact  eatablished 
by  the  widest  induction)  that  all  organisma  are  perpetually 
andergoing  slight  variations  of  every  conceivable  nature,  and  . 
in  every  organ,  tissue,  and  part  of  their  organized  Btructurc. 
It  ia  further  assumed  (and  this,  too,  rests  on  strong  proof 
a  pwUriori)  that  every  modification  of  a  parent  organ-  i 
ism  is  capable  oE  transmiesion  to  the  progeny  of  that  organ- 
ism. The  same  universal  law  of  /uredity  which  makes  the 
ehild  resemble  the  normal  parent  is  that  whidi  also  makes 
it  resemble  the  abnormal  parent.  Xow,  the  law  of  natural 
■election,  or,  aa  Mr.  Spencer  more  clearly  terms  it,  "  sur- 
vival of  the  titttst,"  consists  in  this :  that,  of  all  these  minute 
Tsrintions  which  are  cooBtantly  taking  place  in  all  organisms, 
only  those  which  tend  to  increase  the  correspondence  between 
organism  and  environment,  can  bo  successively  transmitted 
to  ft  aufiicient  nnmber  of  generations  to  cause  any  consider- 
able alteration  in  the  original  stock.  Darwin,  looking  at  this 
process  from  a  practical  point  of  view,  saw  it  in  the  light  of 
A  selection  by  nuturo  of  those  modifications  which  proved  of 
economic  advantage  to  the  organism.  He,  t'lcreforc,  called 
it  "  Natural  8cU«tion."  Herbert  Spencer,  regarding  it  from 
the  stand-point  of  the  physicist,  saw  it  to  bo  only  another 
iDflnifcstation  of  the  universal  tendency  of  all  the  forces  of 
the  universe  to  approach  the  staticid  condition.  He,  there- 
fore, dropped  it  into  its  appropriate  niche  in  li\&  coRwivtiA 
system,  and  nawed  it  "  ludirect  EquiUbntiOQ,^^     TWt  \\ 
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eonsiitiites  a  mode  of  equilibration  between  oi^puiiain  and 
environment,  there  can  be  no  doubt  Tlirough  it»  predfely 
the  same  end  is  aooompliihed  which  is  readied  by  direct 

I  equilibration,  yet  the  process  is  reiy  different  Tlie  toid- 
enoy  of  any  part  of  the  oifpaiism  to  respond  directly  to  the 

I     immediate  demands  of  a  change  in  the  environment  is  no 

j  longer  called  into  account  Only  those  ever-recurring  varia- 
tions which  are  proved  to  be  constantly  taking  place  in  every 
part  of  the  individual  simultaneously  are  relied  upon  for  the 
initial  step  in  the  process.  But  upon  all  these  the  forces  of 
its  surrounding  medium  are  perpetually  reacting  in  such  a 
manner  that  only  such  as  prove  in  entire  harmony  with  it 
can  secure  sufficient  permanence  to  admit  of  being  brougbt 
under  the  law  of  heredity  and  transmitted  to  posterity ;  for, 
should  a  variation  not  in  accord  with  existing  conditions 
succeed  in  reappearing  in  the  offspring,  it  would  be  met  on 
the  very  threshold  of  its  existence  by  hostile  conditions,  and 
crushed  out  at  its  inception.    And,  in  general,  all  such  in* 

I  adaptive  variations  are,  as  it  were,  **  nipped  in  the  bud,'*  and 
are  never  allowed  to  make  themselves  manifest  in  the  new 
generation.  But  the  adaptive  variations,  meeting  no  resist- 
ance, continue,  and  re-appear  in  the  offspring  according  to 
the  law  of  heredity.    Being  attuned  to  the  new  conditions, 

I  they  serve  ta  improve  the  quality  of  the  organism,  to  lengthen 
its  life,  to  increase  the  probabilities  of  its  living  to  reach 

I  the  age  of  fertility  and  transmitting  its  improved  characters 
to  future  generations.  So  long  as  this  modification  contin- 
ucs  to  accord  with  its  surroundings,  so  long  will  this  process 

i  of  re-transmission  continue  cumulatively  to  increase,  until  a 
new  species,  or  perhaps  a  new  genus,  may  be  at  length  de- 

I  vcloped.  The  amount  of  modification  possible  under  this 
law  is,  therefore,  practically  unlimited. 

Such  is  indirect  equilibration,  survival  of  the  fittest,  or, 

SB  Mr.  Dar\\*in  prefers,  natural  selection.    It  is  a  mode  of 

equIJIbration  which  only  finds  an  appreciable  manifestation 

after  a  long  Beries  of  hereditary  tncn&TXi\ae^oi^«xA^\!i^ 
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«perat£s  vitli  secular  elowness,  yH  with  unerring  precision 
The  only  iiiai;gin  fur  its  operation  is  in  the  smull  advantnge 
vMcU  an  iiKlividual,  pusac^eing  a  slight  vanutiun  from  the 
genenJ  churaclers  of  its  race,  has  over  its  fi'ltows  in  the 
Btmggle  for  e^ifitence,  in  the  slightly  increased  piobabilitv 
that  such  an  individual,  in  conee<iUtinco  of  this  advantage, 
will  Uve  to  the  ago  of  fertility,  niid  bo  uhlo  to  tronamit  this 
peculiarity  to  il^s  offspring.  If  wo  contemplate  the  niinute- 
neei  of  this  variation,  nnd  take  only  a  single  individual  into 
<%Duderation,  this  increased  probability  will  appear  so  trivial 
«» to  make  tia  doubt  whether  it  could  ever  be  made  appre- 
ciable; but,  if  we  consider  that  the  liability  thus  to  vary  li 
common  to  eveiy  one  of  the  millions  of  creatures  that  UBualiy 
"uke  up  a  race,  and  couple  thia  with  the  fact  that  there  is  no 
^iMessaiy  limit  to  the  number  of  such  repeated  traiisinissionn, 
^  may  readily  perceive  that  any  iiicreiiient,  howovcr  slight, 
^  mnliiplied  a  Bufflcient  number  of  times,  will  eventually 
"nount  to  a  marked  modification,  while  the  merest  tond- 
^^y  to  vary,  though  it  fail  a  hundred  times  in  order  to 
fcceed  once,  will,  when  belonging  to  an  entire  nice,  result 
U  !Ui  immense  number  of  snccessot!,  and  thus  am]ily  atrcouiit 
'orull  tlie  modification  which  is  attributed  to  iTxIireet  ecpiili- 
'fation.  Tho8<!  moat  perfectly  equilibrated  with  their  sur- 
^windingB  will,  on  the  whole,  and  in  the  long  mil,  live  lonj;- 
**t,snd  those  which  live  longest  will,  on  an  average,  produ<e 
•lie  greatest  nuinljor  of  offspring.  These  offi^pring  will,  most 
'^  tlieni,  inhcri".  the  peenliarities  which  gave  their  parents 
tli«r  advantige;  and  thus,  after  a  sufficient  lajwe  of  time, 
tie  number  of  individuals  |«>fifie6sing  these  ]>eculiaritieB  will 
bwome  equal  to,  and  at  length  greater  than,  the  number  of 
tli06e  not  pos^ssing  them. 

iforeover,  so  long  as  variation  in  the  same  direction  con- 
tinues to  perfect  the  correspondence  between  the  organinni 
and  the  environment,  bo  long  the  modification  in  this  direc- 
tion will  continue  to  increase  and  reduplicate  iteeM,  \X%  t«.S\>i 
of  incTRMe  Jtee/f  increasing  with  tlie  increitse&  t&XVo  «1  'CttB 
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modified  to  the  aninodified  indiTidnaUy  antil  anj  observed 
differentiation  may  be  aoconnted  for  with  entire  satisfiM)- 
tion. 

Thus  viewed  and  understood,  this  fertile  law  of  indireet 
equilibration  beeomes  extremely  reasonable^  and  its  results 
comparatively  simple.  Indeed,  to  those  who  have  made 
thonisulvcs  familiar  with  Darwin's  arguments  from  faets, 
and  Sponcer^s  arguments  from  logio^  tlie  eonvictlon  of  the 
real  truth  of  this  principle  usually  becomes  complete.- 

Mr.  Spencer  admits  that  the  influence  of  natural  sdeo- 
tion  is  very  great,  but  thinks  that  Darwin  gives  it  a  some- 
what undue  importance.  Lamarck  failed  to  grasp  this  prin* 
ciple,^  and  attributed  all  organic  modification  to  the  inhere 
ited  results  of  use  and  disuse— «.  «.,  to  direct  equilibration. 
Darwin  almost  wholly  neglects  this,  and  relies  chiefiy  upon 
the  new  and  brilliant  conception  of  natural  selection.  Spen- 
cer  gives  to  each  its  proper  weight,  and,  what  is  chiefly  to 
liis  credit,  assigns  to  both  their  exact  place  in  the  system  of 
laws  pertaining  to  vital  phenomena. 

Of  the  second  volume  of  the  ^  Principles  of  Biology  ^ 
we  can  hero  say  very  little,  since  any  attempt  to  review  diis 
part  of  the  work  would  necessarily  carry  us  far  beyond  the 
limits  prescribed  for  its  consideration.  It  may,  however,  be 
remarked  in  general  terms  that  it  consists  of  a  systematic 
effort  to  establish,  a  posteriorly  from  a  multitude  of  appro- 
priate illustrations,  both  in  the  department  of  morphology 
and  in  that  of  physiology,  the  several  general  principles  ar- 
rived at  deductively  in  the  first  volume. 

The  primary  truth  which  it  is  here  sought  to  establish 
inductively  is  the  universality  of  the  operation  of  the  law  of 
evolution  throughout  the  domain  of  organic  life.  Of  this 
law,  the  most  obvious  manifestation  is  the  evidence  avail- 

*  Quite  distinct  adumbrationi  of  the  law  of  natanl  lelection  may,  bowercf^ 
A^  fouod  in  the  Sni  rolimie  of  the  '^FhUoaopble  ZoologHiac,**  pp.  llS-tl4| 
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tbie  to  demonBtntte  that  or^nic  forma  gru  the  outcome  of 
the  forces  in  operation  in  the  environment  In  which  each 
organiem  exist^i.  Tlio  amount  and  cogency  of  this  species 
of  erideoce,  as  marshaled  here  in  this  work,  are  not  only  sur- 
prising but  coiivincing,  while  the  manner  in  which  it  ia  pr& 
Eented  bj  Mr.  Spencer  is  that  beet  calculated  to  make  it4 
force  felt  and  ita  relation  to  the  general  argument  appre- 
ciated. 

It  would,  ]>erhap8,  be  almost  an  injustice  to  Mr.  Spen- 
cer, notwithstanding  our  necessary  inability  to  enter  into  de- 
tails, not  to  call  somewhat  more  special  attention  to  a  single 
instance  In  which  he,  through  the  logical  pursuit  of  a  grent 
principle,  has  developed  a  minor  but  important  truth,  whose 
enunciation  and  proof  have  won  f(<r  him  the  highest  rnco- 
minma  from  the  leading  specialist'^  of  the  world.  I  nfcr 
to  his  celebrated  and  now  generally  accepted  theory  of  the 
mode  of  development  of  the  Annu/osa.  All  animals  above 
the  simple  cell  are  composed  of  some  combination  of  sev- 
eral cells.  Taking  the  cell  as  the  unit  of  individuulity,  the 
greater  number  of  creatures  may  be  regarded  as  individuals 
of  the  second  order.  But  an  examination  of  the  annelids 
ahowB  a  remaikublc  peculiarity  in  this  group  of  animals. 
They  are  all  composed  of  numerous  rings  or  annular  seg- 
ments, known  as  "  somites,"  which  arc  attached  to  one 
another,  formiTig  a  longitudinal  series,  and  upon  the  num- 
ber of  which  depends  the  length  of  the  animal.  A  close 
inspection  of  these  somites  reveals  the  fact  that  each  is  pro- 
vided with  numerous  distinct  and  independent  organs,  soma 
of  which  are  in  full  operation,  while  others  are  more  or  less 
rudimentary.  Each  has  its  independent  locomotive  append- 
ages, where  the  ereaturo  poBScSRCS  any,  and  these  are  in  con- 
stant use  at  the  command  of  the  general  system.  But,  bo- 
aidea  these,  there  are  sometimes  eyes  in  each  segment.  Tlic 
repetition  of  internal  organs  is  still  more  apparent.  "  Each 
baa  its  enlargement  of  the  alimentary  canal ;  each  its  «o\v 
tnctilfl  dilatation  of  the  great  blooU-veeael  *,  eau^  Vi&  v^v 
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tion  of  the  doable  nervous  cord,  with  ganglii,  when  theee 
exist;  each  its  branches  from  the  nenrous  and  vasealar 
tmnksi  answering  to  tliose  of  its  neighbors ;  each  its  simi- 
larly  answering  set  of  muscles ;  each  its  pair  of  openings 
tlirough  the  body-wall ;  and  so  on  throaghont,  eren  to  the 
organs  of  rcprodaction."  Not  only  is  this  tme,  but  a  stndj 
of  the  life-histories  {antoffenesis)  of  this  group  shows  that 
this  segmentation  takes  place  successively  by  the  addition  of 
new  segments  to  a  primordial  germ  of  the  first  order.  This 
occurs  diicfly  within  the  egg,  but  in  two  entire  orders,  tlie 
Voraihranchiata  and  the  TuhicdlcB^  the  embryo  leaves  the 
egg  in  this  simple  condition.  Moreover^  there  are  some  of 
these  creature?,  as  the  common  tapc-wortn,  in  which  each 
segment  18  so  f:ir  distinct  from  the  rest  tliat  it  will  live 
when  separated  and  will  put  forth  new  segments.  It  is 
thus  clear  that  the  annelids  are  simply  compound  animals — 
t.  ^.y  animals  of  the  third  order — and  that  each  somite  must 
be  regarded  as  a  complete  animal  of  the  second  order. 

But  Mr.  Spencer  does  not  stop  here.  lie  proceeds  to 
point  out  in  the  most  convincing  manner  that  this  state  of 
things  grew  out  of  the  actual  relations  which  these  creatures 
sustain  to  their  environment,  that  the  forces  of  adaptation 
and  natural  selection  have  operated  to  bring  it  about,  and 
that  these  forms  are  but  the  final  product  of  equilibration 
according  to  the  general  laws  of  evolution.  Indeed,  this 
particular  and,  from  this  point  of  view,  exceedingly  interest* 
ing  group  of  animals  is  only  one  of  the  many  illustrations 
which  he  pr3sents  of  the  general  truth  which  should  be 
ascribed  to  aim,  that  throughout  the  organic  world,  both 
among  animals  and  among  plants,  and  in  the  vertebrate 
suli-kingdom  as  well  as  in  the  invertebrate  series,  there  is 
cvery-wliere  a  striking  confonnity  in  the  shape  of  the  oi^n- 
ism  to  the  conditions  under  which  it  exists  and  the  circum* 
stances  out  of  which  it  has  been  evolved.  All  the  facts  of 
pbylogcny  and  oi  ontogeny^  of  g^og;ra\>hical  distribution  and 
of  MDBtotnical  symmetry,  of  moTpho\og}  %xA  ol  ^'5%\^^"q> 
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conspire  to  confinn  tliia  univcrsil  taw,  wliosu  tirrit  syvtern- 
atic  presentation  is  to  be  found  in  tlie  "  Priacipleu  of  Biot  i 

Tlie  work  doses  witli  an  interesting  treatine  on  the  lawa 
of  mult! plication,  in  which  the  general  theory  of  hiiinftn 
population  is  appropriately  diBcnsscd.  He  here  extends  the 
law  of  tlie  antagonism  between  nutrition  und  reproduction 
to  the  human  race,  and  maintains  the  gencml  truth  that,  with 
ocrtoin  limitations,  fertility  and  development  are  inversely 
proportional.  Aa  man,  therefore,  continues  to  develop,  hifl 
degree  of  fertility  will  correspondingly  decline,  until  multi- 
plication will  eventually  cease,  and  a  stationary  population 
of  the  world  will  bo  reached. 

With  this  brief  and  very  unsatisfactory  survey  we  must 
here  close  the  connidcration  of  Mr.  Spencer's  truly  great 
work  on  the  "  I'rineijik'S  of  Biology,"  a  work  which  will  bo 
still  replete  w!th  fresh  truths  HTid  profound  suggestions 
after  the  scieni>3  of  biology  shall  Irjvo  become  as  firmly  es- 
tablished OB  many  of  its  sister  sciences  are  now,  Different 
critics,  viewing  Mr.  Spencer's  works  from  different  points  of 
view,  will  naturally  differ  in  their  verdict  upon  their  relative 
merits.  But,  cimsidcriiig  the  state  of  the  science  when  this 
treatise  was  written,  and  the  fact  that  Mr.  Spencer  does  not 
profess  to  be  a  naturalist,  it  must  be  admitted  tlmt  the 
"  Principles  of  Biology "  is  a  true  masterpiece,  ProciBcly 
what  this  ecieneo  needed,  ridden  ns  it  had  so  long  been  by 
narrow  specialists  and  inflexible  systcmatists,  was  a  broad 
and  enlightene<t  survey  of  its  field,  and  a  philosophic  syn- 
thesis  of  its  principles.  This  is  pre-eminently  the  service 
performed  in  this  work,  and  for  this  the  "  Principles  of  Biol- 
ogy" is  deserving  of  the  highest  commendation. 

The  "  Principles  of  Pfiyehology  "  has  been  by  innny  re- 
garded as  Mr.  Spencer's  greatest  work,  and  that  upon  which 
his  reputation  aa  a  philosopher  will  finally  refit.  \\.  vtv- 
Ate*  an  entlrclj  new  jcparturo  from  aU  thut  ^laA.  ■yTw\o"4*i'i 
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been  thought  to  constitnte  the  philosophy  of  the  mind. 
Without  going  to  the  extreme  lengths  of  Ghdl  and  Spnxz- 
licxin  in  seeking  to  establish  a  purely  physiological  seienoe 
of  mind  before  the  nature  of  the  brain  and  nervous  systeoi 
were  at  all  understood  in  their  relation  to  function,  Mr. 
8pcncer  lias,  nevertheless,  sought  to  demonstrate  that  all  the 
paenoinena  of  the  mind  have  this  physiological  basis. 

Mind  consists  essentially  of  two  elements,  feelings  and  the 
relations  between  feelings.  Feelings  are  the  result  of  the 
passage  of  nerve-currents  through  the  various  parts  of  the 
system.  These  may  originate  either  externally  or  internally. 
Those  originating  externally  are  in  the  nature  of  sensations ; 
tliose  originating  internally  are  known  as  emotions.  A  nervr- 
current  is  set  up  by  the  contact  of  any  part  with  an  external 
object.  This  current  is  carried  from  the  part  affected  to  the 
nearest  nerve-center  or  ganglion.  From  this  it  may  be  com- 
{  municated  to  higher  and  more  remote  nerve-centers,  or  it 
)  may  go  no  farther,  depending  on  the  nature  of  the  oxganism 
\  and  on  that  of  the  contact.  The  nerves  that  convey  impres^ 
sions  from  external  surfaces  to  internal  nerve-centers  are 
called  afferent  or  sensor  nerves.  Corresponding  to  these 
there  proceed  other  nerves,  so  co-ordinate^l  as  to  convey  back 
to  the  point  of  contact  an  impulse  to  perform  whatever 
action  may  be  required  by  the  nature  of  the  impression. 
These  are  known  as  efferent  or  motor  nerves.  The  state  of 
mind  produced  by  the  contact  of  a  foreign  body  is  called  a 
sensaticm.  In  a  highly  organized  being  like  man  every  new 
sensation  is  carried  up  to  the  highest  co-ordinating  nerve- 
center,  the  broin.  If  consciousness  is  to  bo  distinguished  at 
all  from  sensation,  it  consists  in  the  cognizance  which  this  liigh- 
est  nerve-center  takes  of  the  impression.  In  one  sense  every 
nerve-center  may  be  considered  as  a  distinct  individual,  hav- 
ing a  consciousness  of  its  own.  In  the  lowest  organisms,  in 
vhich  there  exists  but  one  nen^e-center,  the  distinction  be- 
iTreen  sensation  and  consciousness  disappears.    Here  every 

^t/oa  IB  what  ib  called  a  refUx  action.    The  impression 
15 
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i  to  tlie  gauglion  on  the  afferent  nerve,  and  is  returned 
in  tlic  tona  of  motion  along  the  motor  nerve.  The  wliole  is 
strictly  consensuil — automatic.  Betvcon  tliU  and  complete 
conaciousnefiB  there  are  all  stages,  according  to  the  degree 
of  generality  of  the  highest  ganglion  to  which  the  sensation 
attains  Uneonacioua  and  liahitiial  actions  arise  from  the 
^adual  rcductii-n  of  the  number  of  ntrve-centcrs  to  which 
the  inuEcular  im]>re^ions  are  conveyed.  By  long  habituation 
they  beeotne  purely  reflex. 

Perception  it  the  act  of  arriving  at  the  nature  of  tho  ob- 
ject by  means  of  its  impression  on  the  subject.  It  is  the  cor-  i 
relate  of  sensation.  Yet  it  is  by  no  means  simple,  but  con- 
&i£ts  in  a  comparison  of  sensations.  If  a  first  sensation  could 
be  conceived  of,  it  could  have  no  corresponding  perception,  ' 
The  subject  could  form  no  idea  of  the  oljjeet.  It  is,  there- 
fore, a  compariton  of  a  given  sensiition  with  previous  and 
simultaneous  serisations  by  which  a  judgment  can  bo  formed 
of  the  nature  of  tbo  object.  In  short,  perception  is  a  rela- 
tion between  fetilinga,  It  Is,  therefore,  the  Initial  praceiu  of 
mental  operation.  All  higher  acts  of  the  intellect  are  fu^ 
thcr  compoundings  of  this  witli  other  relations  between  Hn* 
aations. 

The  fundamental  distinction  between  intellect  and  lenai- 
'bflity,  between  the  rational  and  the  sensual  departments  of 
mind,  is  resolved  into  the  distinction  between  sensation  and 
perception,  between  feeling  itself  and  the  relation  between 
feelings.  As  every  nerve  conaists,  not  of  n  single  fiber,  but 
of  a  bundle  of  fibers,  It  becomes  posuble  for  a  single  sensa- 
tion to  ^ve  rise  to  a  pereeption  consisting  in  a  comparison 
of  the  different  feelings  produced  by  the  different  fibers  of 
ft  single  nerve.  By  this  means,  and  by  multiplied  repeti- 
tions of  kindred  sensations,  such  comparisons  lead  to  a  proxi- 
nute  determina'iion  of  the  nature  of  the  external  objects  pro- 
ducing these  sensations.  It  is  thus  that  the  greater  part  of 
our  knowledge  is  made  up,  and  it  is  this  pToceu  *«\\\«^  N% 
Jcaowa  MB  experience.    Not  that  our  concepl\0T«  oi.  t^vsSs 
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derived  from  a  co-ordination  of  repeated  peroeptiona,  enable 
us  to  know  what  external  objecta  really  are,  or  how  thej  act* 
uallj  resemble  and  differ  from  one  another.  They  only  teach 
j  us  what  qualities  they  possess,  and  in  what  manner  they  are 
capable  of  manifesting  themselves  to  the  senses.  The  tme 
proof  of  their  real  existence  lies  not  in  the  sensations  thej 
produce  nor  in  the  perceptions  derived  from  those  sensationa. 
This  proof  lies  in  the  per9idene$  of  these  sensations  and  per- 
ceptions. Whatever  persists  exists,  is  Mr.  Spencer's  dietunu 
The  same  object  often  persists  during  the  entire  life  of  an 
individual,  and  even  of  many  generations  of  individuals,  and 
produces  every  day  the  same  sensation  from  which  the  same 
perceptions  follow,  and  the  same  conceptions  are  necessarily 
formed.  All  the  objects  which  constitute  the  surroundinga 
of  every  individual  persist  in  a  nearly  unchanged  relation 
and  mutual  configuration.  Were  they  unreal  or  purely  sub- 
jective, the  chances  are  infinity  to  one  that  this  could  not  be 
the  case.  If  the  reality  of  the  non-ego  is  susceptible  of  proof, 
that  proof  is  to  be  found  in  its  persistence  in  consciousness. 
All  our  feelings  present  themselves  in  two  series— a  vivid 
series  and  a  faint  series.  The  vivid  series  is  produced  by  the 
actual  impression  made  by  an  external  object  upon  a  given 
nerve  or  set  of  nerves.  In  conveying  its  vibrations  along  the 
nerves  to  the  nervoK^nters,  an  actual  change  is  effected  in 
the  structure  of  the  nerve-tissues.  Not  only  does  a  current 
of  vibratory  waves  traverse  the  nerve,  excite  the  ganglia,  and 
produce  a  real  movement  among  the  molecules  of  the  brain, 
but,  after  this  immediate  effect  has  ceased,  the  nervous  system 
is  left  in  an  altered  condition,  which  may  continue  for  days 
or  years  or  through  life.  A  new  consciousness  of  this  pre* 
cise  condition  may  be  induced  an  indefinite  number  of  timea 
by  the  recurrence  of  such  circunistances  as  are  required  to 
recall  it.  These  renewals  of  past  states  of  consciousness  are 
less  vivid  than  the  original  states  were.  They  constitute  the 
fa/nt  series^  and  the  faculty  by  which  they  are  produced  is 
^a/valent  to  what  is  known  as  numoT}i. 
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The  lowcet  luontal  state  ie  that  wliJcli  rcBiiltB  in  roflcx 
action.  TliU  ia  not  coiitiued  to  tlio  lowest  unimuls,  but  ia 
foaod  to  occur  iu  the  young  of  all  animals,  in<;lu<Jiug  man, 
and  tliere  are  iouie  actions  tbut  adulta  i>crforni  wliicli  cuu 
with  difficulty  be  clusi^cd  uiidor  any  other  head.  These  ac- 
tioue  ui>proucli  nioiit  closi-ly  to  those  observed  in  jiuix'ty  phys* 
(cal  jtheuoiiieiia.  A  change  in  the  cnvirouniciit  briiiga  an 
extvnutl  object  into  direct  contact  witli  a  bundle  of  norve- 

,  fiben.     A  current  ta  at  once  set  up  in  the  nerve,  which  paasei 
directly  to  the  ganglion,  and  is  there  diechargod  through  a 

I  motor  nerve,  resulting  in  the  motion  eorrcaponding  to  the  im- 

[  preesion.     The  resultant  action  in  the  lower  animals  olway» 
cenu  the  prtnervation  of  life.     It  ia  the  neceaeary  aution 

'  either  for  escaping  danger  or  for  securing  nourishment. 
As  low  forma  gradually  become  mure  highly  organized,  I 
the  inovemente  neeei=Kiry  to  securo  thcBO  ends  become  more 
complicated  oud  different  in  character,  but  this  change  never 
occurs  too  rapidly  for  corresponding  changes  in  the  nervous 
system  to  keep  exact  pace  with  them,  until  at  length  wo  see 
quite  bigldy  orgimized  crenturee  performing  very  complicated 
actions  with  all  tlie  apparent  precision  of  reflex  actions. 
Such  actions  are  called  iimtinctlve.  Instinct  ie,  therefore, 
siraply  ''compound  reflex  action."  But,  as  reflex  action  ia 
only  tlie  result  of  an  exact  correBpondcncc  brought  about  by 
I  long  period  of  development  between  the  urguniain  and  the 
environment,  between  the  objects  tliat  surround  an  animal 
and  the  nerve-tiuues  within  its  aystem,  so  this  same  result 
may  be  produced  by  the  repetition  of  a  aomewbat  compli- 
cated action  Id  the  most  highly  doreloped  organisms.  By 
nch  freqaent  repetitions,  AoWte  are  formed  by  men  whioh 
often  approach  very  closely,  and  even  reach,  the  strictly  nato* 
matic.  After  each  repetition  of  the  same  action,  conscioua- 
tiess  begins  mora  and  more  obviously  to  lose  ita  hold  upon 
the  lower  nerve-centers,  the  nerves  immediately  employed* 
in  performing  the  action,  and  the  maaclcs  brovi^A  Vtv\.Q  "^v^ 
b/  its perfonoMttce,  until  it  Anally  ceaaea  an^  XoTiigat  \»  w 
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ordinate  this  portieular  eltai  of  tetton,  whleh  beoomet  purely 
habitual  or  automatic.  The  actions  of  the  various  soHsaUed 
involuntary  and  semi-involuntary  musdes,  such  as  produce 
tlie  heart's  pulsations  and  the  respiratoiy  movements,  must, 
undoubtedly,  be  explained  on  this  principle.  The  distinc- 
tion between  instinct  and  habit,  therefore,  is  very  slight.  It 
consists  more  in  the  manner  in  which  they  are  respectively 
evolved  than  in  any  true  qualitative  difference.  Instinct 
may  be  called  tLphf/loffeneUe^  habit  an  ontoffenetie  process. 

Just  as  certain  actions  become  reflex,  autonmtic,  instinct- 
ive, and  habitual,  so  certain  states  of  mind  come  at  length 
to  follow  one  another  with  ease  and  regularity.  Indeed,  the 
greater  part  of  our  daily  thoughts  are  such  as  perpetually 
cohere  in  consciousness,  and  can  only  be  separated  with 
greater  or  less  degrees  of  difficulty.  And  as  among  animals 
the  lower  they  stand  in  the  scale  of  development  the  more 
regular  their  actions  become,  so  states  of  mind  are  found  to 
cohere  more  completely  in  less  developed  than  in  more  de* 
volojicd  oreiitures ;  and  of  men  the  lowest  races  and  the 
most  imperfectly  organized  individuals  present  a  greater 
uniformity  and  fixity  of  ideas  than  the  highest  races  and 
the  most  perfectly  organized  individuals.  The  highest  types 
of  mind  are  perpetually  making  excursions  into  new  fields ; 
old  fields  are  traversed  at  different  angles  and  in  different 
ways  from  those  in  which  ordinary  minds  traverse  them ; 
original  thought  takes  the  place  of  traditional  belief;  old 
tniths  arc  placed  in  new  lights,  and  compared  with  other 
truths  with  which  ordinary  minds  do  not  compare  them; 
and  thus  the  path  of  consciousness  is  almost  always  new  and 
the  coherence  of  its  states  is  very  slight.  As  the  automatic 
becomes  thus  insensibly  transformed  into  the  original,  the 
coherent  into  the  disjunctive,  the  frequent  into  the  unfre- 
quent,  the  mental  process  passes  from  the  instinctive  into 
the  rational. 
Reofion  comiats  In  the  intellectual  establishment  of  new 
^ifd  original  raiations.     The  ability  to  do  V\iV^  \a  ^^  \«ix  ^i 
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i&teUeotna]  power.  It  is  llio  origiuality  of  a  mental  ndjiut- 
niunt,  and  uot  iia  adai>tutioii  to  a  jMirticiiIur  puriKiMi,  wliioth 
iuiiicatva  intcllectuul  developiiieiit.  Tliu  purpoMi  iiuiy  btt 
■tibservud  tlirougli 'coiiutlea»  geuvrutioQii  ut  uiiuptivu  inodtil 
ficatioa  iq  very  lowly  orgaiiized  beings,  us  iiiMH-'ta,  ur  it  mm 
be  readied  by  a  alngle  orij^iiuil  cl!urt  of  a  liiglily  duvdopeql 
brain,  aa  in  man.     Tlte  one  U  iiutiiict,  tliu  utli(-'r  reason. 

Sucli  ia,  in  iti  barest  outtines,  Mr.  Spencer's  syntlieels  of 
uiind,  from  wliitli  it  is  clear  tlmt  lie  regards  the  pBycliical 
faculty  as  one  faet,  presenting  many  degrees  from  the  luweat 
creatures  to  the  most  enlightened  human  beings,  and  tliafcj 
pflychologieal  phenomena  are  as  dependent  upon  the  environ-J 
meut  as  are  those  of  life. 

Tnming  to  the  analysis  of  mental  phenomena  and  laws, 
as  Mr.  Spencer  bus  set  it  forth  in  the  second  volume  of 
the  "  Principles  of  Psychology,"  we  need  not  he  surprised 
to  find  that  he  differs  from  moat  logicians  in  his  ideas  of 
the  nature  of  the  reasoning  process.  If  reason  is  simply 
the  jiower  to  combine  relations  which  neither  experience 
nor  heredity  has  niude  coherent  in  consciousness,  then  clearly 
the  mode  of  performing  this  operation  is  not  likely  to  re- 
senihle  closely  any  of  the  intcllcctu.il  operations  which  logi- 
cians have  described  as  constituting  the  rensoning  process. 
Every  essential  step  in  the  operation  he  cnlln  an  "  intui- 
tion." The  reasoning  power  is  a  jiowor  of  direct  conipari- 
eon  of  relations  not  before  compared,  or  not  compared  often 
enough  to  produce  cohesion  in  consciousness.  This  net  of 
original  comparison  is  a  pure  intuition.  All  relations  capa- 
ble of  com[)arison  are  either  of  degree  or  of  liind.  The  fao- 
ulty  of  comparing  them  is,  therefore,  either  quantitntire  or 
qaalitative.  Quantitative  reasoning  eomparcB  relations  which 
differ,  if  at  all,  'miy  in  degree,  and  its  gri'atcst  completeness 
exists  wlieo  this  difference  disappears  entirely  and  equality 
Is  readied.  Quantitative  relations  are  either  equal  or  un- 
eqnal.  QiuUitative  reasoning  compares  re\a^OTA  >k\vv<^  ^'A 
Aa;  ifMtaU,  in  kind.    Ia  order  to  he  comipftta\iVe,  ftvfe'j  ■«« 
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have  a  certain  degree  of  reeemblanoe.  They  nmst  be  in 
Bome  meaBuro  alike.  Ai  quantitative  reasoning  ia  founded 
on  tlie  notion  of  equality,  io  qualitative  reaioning  is  founded 
on  the  notion  of  similarity.  Mr.  Spe^ncery  however,  fails  to 
perceive,  or  at  least  to  state^  that  these  two  may  be  reduced 
to  one ;  that  qualitative  relations  may  be  referred  to  quanti- 
tative ones  by  taking  them  in  part  only ;  and  that,  to  say 
that  two  relations  are  similar,  is  equivalent  to  saying  that 
parts  of  them  are  equal. 

In  the  reasoning  from  generals  to  partienlars,  which  is 
very  common  in  every-day  life,  the  process  is  usually  what 
is  called  reasoning  by  analogy.  The  accuracy  of  condusions 
reached  by  this  kind  of  imperfect  qualitative  reasoning  de- 
pends in  great  part  upon  tiie  ratio  between  the  number  of 
known  to  the  number  of  unknown  relations  or  attributes. 
"Where  the  number  of  known  attributes  is  very  small,  and 
the  number  of  unknown  very  large,  we  have  that  fallacious 
species  of  analogical  reasoning  that  underlies  all  sophistry, 
and  much  past  and  current  superstition.  When  a  respect- 
able number  of  attributes  becomes  known,  the  reasoning  be- 
comes  inductive.  A  particular  attribute  is  inferred  from  a 
large  number  of  known  like  attributes,  although  the  number 
still  unknown  may  greatly  exceed  the  number  known.  As 
the  ratio  of  the  known  to  the  unknown  diminishes,  the  force 
of  the  induction  increases  until  the  point  of  equality  is 
passed,  after  which,  according  to  Spencer,  the  reasoning 
becomes  deductive ;  or,  to  use  his  own  words :  *^  If  the 
known  relations,  grouped  together  as  of  the  same  kind, 
outnumber  the  unknown  relations  conceived  to  be  like 
them,  the  reasoning  is  deductive;  if  the  reverse,  it  is  in- 
ductive." 

While  this  may  be  accepted  as  the  best  definition  of  de- 
i  ductive  reasoning,  it  is  not  the  current  acceptation  of  the 
term. 

Itoasonhfc  is  distinguished  from  logic  in  being  a  subject- 
^^e  process  rather  than  an  objective  «d«ci^.    ^tl  account 
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of  the  former  would  ik-acribc  t!io  iiii-iit;il  ojH.-i'atium  goiio 
througli  with  in  tliu  act  of  funniiij^  iiitiiitium  fruni  a  toiih 
psruon  of  ruliitioud.  Logic,  oii  tlie  conliurj-,  'm  tlie  bcienco 
of  tLofle  r«lutioiid  in  tllet)lsuIvL■>^  objectively  cuiieidercd. 
The  eyllogUin  Mr.  Sjienfer  ruganU  as  u»  aid  to  the  Sfiuuce 
of  logic  rullier  tlian  to  tlic  act  of  renbouin^. 

Psycliiuil  plicnomena  bciug,  liko  vital  pi  ion  omen  a,  tlie 
refiult  of  prolongeJ  and  continuous  intercourse  between  tlie 
subject  and  tlie  object,  wliicli  are  always  in  correspondence, 
it  follows  tliat  the  fuudatnental  relation  in  the  relation  of  sub- 
ject to  objeet.  But  the  manifold  character  of  the  cxturuiil 
•world  gives  rise  to  various  manifestations  of  this  relation,  all 
4>f  which  may  be  reduced  to  thiit  of  resiEiauce  ns  the  generic 
form  of  all  relations  perceptible  to  the  mind.  Tlie  reality  \ 
of  the  abject  is  proved  by  the  ]>crsifitenco  of  the  different 
relations,*  While  its  nature  is  unknown,  and  can  have  no 
resemblance  to  the  conceptions  produced  by  it  in  the  mind, 
its  reality  is  none  the  less  demoustnited  as  positively  as  that  I 
of  the  relations  tliemsclves.  With  regard  to  the  nature  of  i 
the  object,  howe\'er,  ilr,  Spencer  has  put  forward  a  most 
ingenious  theory  under  the  name  of  "transfigured  roulism," 
■which  is  worthy  of  tlie  palmiest  days  of  tra  use  end  en  till  ppecu-  | 
latiotL  Ttie  mind  is  represented  as  a  receptive  surface  of 
peculiar  shape,  e.  g.,  a  cylinder.  External  objects  are  assumed 
to  cast  their  impressions  upon  this  recc-ptive  surface  as 
shadows  are  cast  upon  a  wall.  The  images  thus  produced 
are,  as  it  were,  in  perspective.  As  the  shadow  of  a  cube 
upon  a  cylinder  would  have  a  shape  entirely  different  from  a 
cube,  so  the  images  of  things  projected  upon  the  mind  can 
have  no  necessary  rcscmblanes  to  the  thingn  themselves.  Yet 
as  certainly  as  a  shadow  proves  the  existence  of  an  opa<]uo 
objeet  between  the  surface  on  which  it  falls  and  the  source 
of  light,  BO  certainly  do  the  conceptions  of  the  mind  demoB' 

*  ThI*  prindple  eondtiKca  ihe  bni-ll  of  tha  rule  Id  mHiucc  rtiiuh  requIrM 
kll  mth  la  be  <r«rifl»il,  inJ  aetxpt*  oiiljr  vim  hiK  bnn  TcriflpiL  VcrlBottoa  U 
aintpl;  ttw  jinter—  of  U-hIu;:  pcr^ilmcc.    (Sec  *<il.  U,  p.  Wl,^ 
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strate  the  reality  of  that  tramoendental  sabatanee  without 
which  no  conceptions  could  be  fonned. 

In  Buinming  up  our  general  estimate  of  the  *^  Principlea 
of  Psychology,"  we  are  obliged  to  admit  that,  if  it  were  Mr. 
Spcncer^s  only  production,  it  would  go  far  toward  making  an 
epoch.  At  Jthe  same  time  we  fail  to  discover  any  evidence^ 
either  internal  or  external,  wliich  is  sufficient^  from  our  own 
point  of  view,  to  assign  to  this  work  a  rank  superior  to  that 
of  the  "  Principles  of  Biology.** 

The  **  Principles  of  Sociology  ^  have  now  (1882)  advanced 
to  near  the  conclusion  of  the  second  volume.  Volume  I  has 
regularly  appeared,  and  the  first  division  of  Volume  11  ha» 
been  published  separately.  The  magazines  contain  the  later 
chapters.    We  will  glance  at  Volume  I. 

Doubtless  many  were  disappointed  in  this  work.  It  is 
certainly  a  very  different  book  from  what  its  title  would  lead 
any  one  unac([uaintcd  with  Mr.  Spencer's  other  works  to  ex- 
pect. The  term  society  and  the  notion  of  social  phenomena 
rarely  «;ive  rise  in  the  ordinary  mind  to  any  other  ideas  than 
such  as  are  associated  with  advanced  societies.  The  thousrht 
of  going  back  to  primitive  man  seldom  occurs.  A  work  on 
social  philosophy  is  supposed  to  treat  of  the  laws  which  gov- 
ern industry,  domestic  relations,  religious  observances,  social 
customs,  the  way  in  which  men  co-operate  in  business,  carry 
on  their  commercial  and  manufacturing  interests,  dress,  build 
houses — in  short,  the  way  men  live.  And  if  an  historical 
view  is  taken,  it  is  expected  to  compare  the  life  of  the  Greeks 
and  Roinuns,  of  the  Chinese,  Turks,  etc.,  with  that  of  mod- 
ern  civilized  peoples.  To  go  back  of  recorded  history  is 
deemed  speculative  and  Utopian,  and  the  thought  seems 
scarcely  to  have  struck  any  body  that  existing  non-historic 
races  may  be  regarded  as  living  representatives  of  the  pre- 
liistoric  ancestors  of  existing  civilized  races.  Tlie  study  of 
society  from  the  standpoint  of  evolution,  admitting  the  evo- 
Juti'on  of  society  as  well  as  of  the  rest  of  nature,  is  therefore 
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A  new  departure,  and  the  st&rtmg-point  from  primitive  man 
in  hift  pre-aocial  utute  aeeius  to  maaj  a  struiigu  way  of  look- 
ing at  social  quL'Stiona. 

Aoothcr  tiling  wbicli  eeems  Bomcwliat  singular  is  tliat 
he  should  n-gard  it/emt  as  the  prinpipij  data  of  sociology, 
Vc  are  here  reminded  of  the  tiietliod  which  he  adopted  in 
vriling  his  "  Firet  Principles."  The  object  aimed  at  in  his 
••rnknowahle"  was  to  assign  to  faitli  and  religion  their 
prosier  share  uf  thuught  and  of  things,  Tliis  lie  deemed  ne- 
cessary in  ortiiir  (o  lay  out  the  Held  of  his  future  lal)ors.  j 
The  coiiclnsion  which  he  ri;aclie<l  was  tliat  to  rel  igion  belongs  i 
■It  that  can  not  be  known.  In  the  great  struggle  of  human 
ideits  to  solve  all  the  problems  presented  by  nature  anil  hy  | 
mind,  many  had  been  projwscd  thut  are  in  the  nature  of 
things  insolvahle.  These  are  the  materialii  atid  the  objects 
of  faith.  The  progress  of  human  ideas  lias  ever  been  in 
tlie  direction  of  drawing  the  line  between  tho  Unknowable 
and  the  Knowable,  and  the  conflict  between  religion  and  sci- 
ence has  been  due  to  the  perpetual  encroach  men  ts  of  each 
upon  the  domain  of  the  other.  Human  thought  has  been  a 
constant  effort  to  know,  and  irresolvable  tiiiestions  have  as 
frequently  forced  thcmBelvcs  upon  it  as  tho^o  of  the  opposite 
class.  In  the  befnnnings  of  thought,  therefore,  tho  Know- 
able  and  the  Unknowable  were  completely  confounded.  Ko- 
ItgioD  and  science  were  not  as  yet  differentiated.  In  tho 
prevalence  of  ignorance  all  ideas  partook  of  the  nature  of  ro- 
li^ons  ideas.  Every  conception  rested  on  faith,  i.  e.,  on  some 
fonn  of  belief.  The  scientific  ideas  of  causation,  of  rational 
explanation,  etc.,  were  wholly  wanting.  The  primitive  man 
judges  everything  after  himself.  Ilis  narrow  range  of  ex- 
perience only  teaches  him  that  lie  can  produce  mechanical 
effects,  and  any  manifestation  of  such  effects  in  objects  out- 
side of  lumaclf  is  naturally  attributed  to  a  like  power  in  such 
objects.  Mr.  Spencer  had  before  shown  that  social  phe- 
nomena rest  fundamentally  on  psychic  phenomena.  %^\<^\'J 
b  m>t  alone  an  aggregate  o2  individuals.     It  u  Ka  ».g1^^^' 
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of  individnak  possesBing  ideal.  Ideas  are^  fheraforei  til 
fundamental  facta  of  aociology.  But,  if  the  geneaia  of  aoeiel 
is  to  be  worked  oat,  the  progreaa  of  ideaa  moat  be  atiidie 
beginning  as  low  down  as  the  knowledge  of  the  age  will  pc 
mit.  And|  if  primordial  ideas  are  to  be  studied  at  all,  thi 
must  be  studied  as  thej  are,  and  as  all  the  evidences  sho 
they  must  have  always  been.  The  attempt  to  ascertain  wh 
primitive  man  thought  about  political  eoonomyi  social  ordc 
domestic  relations,  moral  law,  or  religioua  truili,  would  1 
simply  absurd,  since  primitive  man  never  thought  any  thii 
about  any  of  these  things.  These  are  advanced  ideas,  c 
rivative  conceptions,  modem  forms  of  thought.  And  y 
the  primitive  man  thinks.  He  thinks  vigorously  within  ^ 
narrow  range  of  his  experience.  Those  who  have  caref il 
followed  Mr.  Spencer  through  Part  I  can  but  be  convinc 
of  this  truth  when  they  consider  the  great  system  of  ide 
which  savages  have  built  up,  consistent  in  all  its  parts,  ai 
strictly  logical  in  all  its  condusions,  if  only  the  premises  ha 
been  sound.  And,  if  they  have  gone  far  astray,  if  the  entii 
edifice  is  after  all  only  a  ^'  monstrous  farrago,''  *  they  ha^ 
not  done  so  much  worse  than  certain  metaphysicians  wli 
have  flourished  in  the  most  enlightened  countries  and  ag 
of  the  world. 

Although  the  expression  ^  data  of  sociology  "  may  not  1 
the  proper  one  to  comprehend  an  enumeration  of  the  pri 
cipal  ideas  of  primitive  man,  still  it  can  not  be  denied  th 
such  an  enumeration  constitutes  an  important  *^  internal  fa 
tor"  in  the  solution  of  all  the  chief  problems  which  80ciolo( 
presents. 

From  what  has  already  been  said,  it  appears  dear  th 
the  study  of  the  ideas  of  primitive  man  is  nearly  the  sar 
thing  as  the  study  of  the  genesis  and  history  of  religi< 
among  men.  It  was  only  at  a  later  and  historic  period  ib 
philosophic  speculation  became  differentiated  from  religio 
speculation,  and  only  in  comparatively  recent  times  ha 

*E.B.  T/lor,  *«  Primitive  Cultuw^^  \iwAaii,\%1\,v.V». 
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•oeotific  idcu  had  any  part  in  the  general  cnrrcnt  of  liQ- 
Ban  thought.  Thia  differentiation  is,  moreover,  far  from 
completed  ii)  tlie  most  adviuiccd  natiuue,  uiid  thu  strict  con- 
finement of  rcligiouB  ideoa  to  tlie  absolutely  unknowable  can 
never  he  realized  i-o  long  as  there  remains  the  least  room  for 
•lispatc  about  the  boiindariea  of  tliia  realm.  Comte's  gen- 
mliution,  thcreforo,  that  the  lowest  forme  of  religion  are 
most  intensely  religious,  ia  true  in  the  eeiiae  that  the  lowest 
ideas  are  nearly  unmixed  religiuua  ideas. 

One  of  tlie  greatest  demands  of  the  age  haa  long  been  a 
pMe^U  of  religion.  We  have  had  ecclesiastical  histories,  la- 
bored attempts  to  show  the  workings  of  religious  syetems  in 
<Iifferent  ages,  nationa,  and  races,  and  lastly  some  praisewor- 
thy eflorta  to  eubject  existing  ayateins  to  rational  analysis  and 
unbiased  historical  criticiara.  But  these  have,  after  all,  added 
HtUe  to  our  real  knowledge  of  what  religion  ia,  and  why  it 
it  w  universal.  The  philosopher  has  long  observed  that  in 
proportion  as  knowledge,  science,  and  intelligence  apread 
imong  men,  the  strong  religious  apirit  diaappears.  Some 
luve  argued  that  this  tendency  must  eventually  eradicate 
tlie  leligions  sentiment  from  mankind,  ainco  already  many  of 
lire  truly  greatest  and  best  men  have  nearly  or  qnite  wholly 
traoanced  all  attachment  for,  or  belief  in,  any  religious  sys- 
tem. This  idea  was  fast  gaining  acceptance  until  Mr.  Spen- 
<ff  came  forward  with  liia  famoua  "  reconciliation,"  which 
ibowed  that  there  ia  a  limit  at  which  this  differentiation 
>niut  atop,  while  the  apparently  innate  sentiment  of  worship 
^11  ever  possess  an  object  in  the  Absolute,  the  Uncondi* 
tioued,  the  Unknowable. 

Bat  this  service,  great  aa  many  think  it  to  be,  ia  amall 
compared  with  that  which  he  lias  rendered  in  the  first  part 
of  big  "Sociology."  Wehavehereat  last  a  key  to  the  funda- 
mental problem,  How  has  religion  been  introduced  into  the 
vorld?  We  now  have  a  rational  explanation  of  religion,  ita 
oHgin  and  cause  as  a  cosmicat  phenomenon  (vol.  ii,  ^i;i.  ^It 
ttteg.y.    li  man  Aas  reaJJj' descended  f rom  ft  couAxlxcnv^-i 
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chically  on  a  level  with  the  lower  animals,  as  many  anatomi* 
ral  as  well  as  ethnological  facts  indicate,  then  there  must 
have  been  a  beginning  to  religion.  No  animal  race  gives 
evidence  of  the  possession  of  a  religious  sentiment,  and^ 
if  man  has  once  been  an  animal,  this  sentiment  must  have 
originated  somewhere  in  the  course  of  his  development 
from  animality  to  humanity.  But  even  for  those  wlio  reject 
this  view  there  are  facts  showing  that  religion,  like  many 
other  highly  developed  sentiments  and  institutions,  has  been 
a  growth.  There  are  a  few  races  that  can  scarcely  be  said  to 
possess  any  such  sentiment,  and  that  have  none  of  the  sym- 
bols or  rites  which  universally  attend  it.  The  existence  of 
a  religious  sentiment  presupposes  ideas,  and  there  are  races 
that  can  scarcely  be  said  to  have  any  ideas.  Religion  is  tlie 
product  of  thought.  It  develops  after  a  long  course  of  rea- 
soning about  the  facts  of  experience.  It  is  the  outcome  of 
a  real  philosophy.  It  results  from  the  natural  struggle  of 
the  mind  to  know.  In  any  age  or  race  the  materials  of  re* 
ligious  belief  are  unexplained  phenomena.  The  true  do- 
main of  religion  is  the  unknown.  It  will  continue  to  be  so 
even  after  that  domain  is  narrowed  down  to  synonymy 
with  the  unknowable.  And,  as  already  said,  during  this  entire 
period  in  which  the  boundaries  of  the  unknown  are  being 
contracted,  there  will  necessarily  be  conflict. 

Reduced  to  its  lowest  terms,  belief  is  the  presumeil  ex- 
planation of  phenomena.  The  sum  of  all  the  beliefs  of  any 
people  constitutes  their  theory  of  the  universe.  Tills  is  true, 
however  narrow  or  wide  their  view  may  be.  The  theories  of 
modem  scientists  only  differ  from  those  of  savages  in  the 
higher  credibility  of  the  experiences  on  which  they  rest. 
They  are  simply  greater  approximations  to  the  truth  uni- 
versally sought  to  be  reached.  Science  itself  only  differs 
from  religion  in  the  degrees  of  certainty  attainable  in  human 
knowledge.  We  believe  in  the  heliocentric  rather  than  in 
the  geocentric  tlieory,  because  we  regard  the  evidence  as 
poeaeasing  superior  credlbiUly.     'W^  \»K\w^  ydl  ^^olution 
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ntW  tlian  in  special  creation,  for  the  Hatiie  reaaon.  An<l 
tliiuit  ie  througliuui.  All  dcpcnda  u[K>n  tha  degree  of  veri- 
fcMion,  and  uixin  lliti  susceptibility  of  the  mind  tu  tlie  inllu- 
cnce  of  ratiouut  proof. 

The  religion  and  the  pliilosoplij  of  the  savage  are  one. 
All  his  ideas  are  religious  ideas.  Before  lie  lius  religious 
iil«u  lie  lias  no  ideas,  and  ia  in  tlio  condition  of  an  animal, 
•AnimaU,  it  ia  true,  think,  but  it  is  always  about  eotne  iin- 
mciluito  object  to  be  attained.  Their  ideas,  if  they  are  en- 
titled to  be  called  such,  are  of  the  conative  class,  never  ab- 
■tract.  They  never  seek  the  explanation  of  phenomena  for 
it*  own  sake.  This  is,  perhaps,  as  good  a  line  as  can  be  drawn 
between  the  human  and  the  animal  mind.  Nor  should  we 
fur;ret  that  audi  a  line  would  con^iifn  a  large  part  of  mankind 
to  the  animal  class.  For  it  is,  after  all,  only  tlie  few  who 
^ly  think.  Not  erery  savage  could  build  up  a  cosmology 
V I  religion.  A  few  elaborate  the  principal  beliefs  and  the 
ium  accept  them  at  second  hand.  This  is  as  true  of  the 
Jovett  u  of  the  highest  races.  Mr.  Spencer,  no  doubt,  would 
xlniit  tbi*,  but  ho  has  unfortunately  failed  to  formulate  it, 
'"d  thus  left  some  parts  of  his  admirable  scheme  open  to 
criticism. 

Abundance  of  facts  conspire  to  prove  that  primitive  ideaa 
''*ve  all  emanated  from  the  individual's  experience  of  his 
^*ti  powers.  The  most  fundamental  of  all  sueii  experiences 
y^  those  connected  with  personal  locomotion.  The  savage's 
"'^  of  life  is  ability  to  move.  Wliatever  moves  is  supposed 
w  do  as  he  does  when  he  moves.  It  therefore  must  be  con- 
"^■ttited,  in  that  one  respect  at  least,  as  he  is  constituted, 
-"^tice,  one  of  the  first  results  of  hnman  reasoning  is  the 
"'*»Hbnting  of  life  to  inanimate  objects.  This  process  re- 
"^'ted  in  some  of  the  forma  of  fetichism.  But  it  also  led  to 
***Her  consequences,  which  we  shall  presently  consider. 

Akin  to  this  conception  was  that  of  the  presumed  power 
^'    metamorphosis  which  a  certain  class  of  Y'^etvomeno.  «a:£V^ 
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lire.  Among  these  Mr.  Spenoer  ennroeratei  the  f< 
and  diMipation  of  douds,  the  saeoewion  of  dayli 
darknew,  the  appearance  and  diaappeanmee  of 
moon,  and  stara,  the  phenomena  preaented  bj  oon 
teora,  liglitning,  the  aurora,  the  xalnbow,  ete.  On 
most  remarkable  facta  which  nature  ever  preaaea  i 
attention  of  the  primitive  man  ia  that  of  wind.  '. 
very  embodiment  of  power  without  visible  canae. 
ago  never  thinks  of  the  air  aa  a  material  anbatanoe. 
are  doubtless  people  in  the  most  civilised  count 
never  so  conceive  it  And  yet  consider  the  wonder! 
daily  produced  by  this  mysterious  invisible  agent ! 

The  general  sum  of  all  these  phenomena  must  1 
duccd  some  impression  upon  the  minds  of  primiti 
and  the  study  of  the  ideas  prevailing  among  existin 
races  shows  how  profound  this  influence  has  been. 

Amid  the  many  collateral  ideas  to  which  these 
ena  give  rise,  there  is  one  central  one  which  takes  t 
more  deflnite  shape  as  the  mind  strengthens  and  tfa 
of  drawing  conclusions  increases.  This  idea  is  thi 
transmutability  of  all  things,  and  particularly  the  ] 
every  object  in  nature  to  assume  at  will  a  visible  o 
visible  form.  This  belief  in  unlimited  metamor] 
strengthened  by  a  thousand  minor  details  which  eve 
present  themselves  whenever  the  savage  attempts  to 
observe  the  most  familiar  facts  of  his  experience. 

The  growth  and  decay  of  vegetation;  the  tr 
from  eggs  to  young  birds,  and  from  these  to  full-p 
ones ;  the  true  metamorphoses  of  insects  (which  m 
escaped  the  observation  of  all  but  a  very  few) ;  th 
blance  of  fossil  shells  to  living  mollusks  (a  still  more 
fact);  the  resemblance  of  certain  beetles,  butterfl 
to  the  twigs,  leaves,  and  barjc,  which  natural  selec 
caused  them  to  imitate — ^all  these  and  endless  other 
eaa  are  ever  recurring  to  strengthen  and  confirm 
Hod  once  conceived  that  every  o\>^ecl  vn  \Xi<^  ^^tVi 
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ibe  power  to  transform  itself  into  any  tilinpc,  color,  or  condi- 

Km  that  may  satisfy  ita  caprice. 
Tbt.-so  plienomena  are  cxtomal  or  objective,  but  there  ia 
eoiTCsponJiDg  cluBs  of  internal  or  subjective  phenomena. 
Tliere  arc  oil  these  evidences  that  external  objoctn  [wsiwes 
fiunicrous  distinct  forms,  n'liicli  they  a-'Wiinie  at  dllTurciit 
tiniM,  and  tliere  is  an  allied  body  of  eviduncu  that  man  liim- 
Klf  liaa  also  a  number  of  forms  into  whieli  be  often  ])atwea. 
Socli  evidence  is  afforded  by  dreams,  by  various  pathological 
•Utci,  lucli  as  swoons,  catalepsy,  delirium,  insanity,  apoploxy, 
*od  even  by  death.  It  is  also  based  on  at  least  three  forma 
of  external  proof  which  carry  with  thcni  the  additional  idea 
tliat  difference  of  time  is  not  requisite  for  tliese  tnins'forma- 
tions:  these  arc  the  phenomena  of  cdioen,  of  ehaduws,  and  of 
'efleeted  images.  The  savage  never  doubts  that  an  echo  it 
*  real  voice,  never  conceives  it  possible  that  the  shadow  of 
Himself  vliicti  he  sees  on  the, ground  in  sunshine  has  no 
material  reality.  lie  thinks  tbcm  the  voice  and  the  figure, 
Rtpcctively,  of  Lis  other  self.  Still  moro  conelusivo  is  the 
'mage  he  perceives  in  the  water.  His  friends  inform  him 
tluttbis  imago  exactly  resembles  him  to  the  minutest  feature 
of  hit  countenance,  and  ho  is  able  to  verify  this  by  cumjilir- 
log  the  reflections  of  others  with  the  originds.  Surely  these 
Iniagefl  aro  real  persons,  and  every  person  and  every  thing 
on  thus  be  proved  to  have  at  least  two  doubles,  the  shadow 
Uid  the  reflected  image.  The  primitive  man  reasons  in  the 
Ume  way  about  dreams.  He  never  doubta  for  a  moment 
tint  he  lias  actually  exiwrienecd  what  ho  has  drcamoil.  And 
yet,  on  awaking,  all  tlio  evidences,  including  tho  testimony 
of  others  whom  he  can  trust,  prove  that  his  body  has  not  been 
tbtent.  This  difGculty,  however,  docs  not  trouble  him.  He 
believes  that  it  is  his  double  that  has  oxporioncod  tlio  things 
dreamed.  The  case  of  swooning,  in  wliich  the  person  may 
live  for  days  in  a  state  of  lethargy,  and  finally  come  to  Lim- 
lelf  and  recount  a  long  scries  of  ttrango  cvcnte  ex'^neivo^ 
wMeln  thatMtate,  onljr  ahowt  that  the  douAAe  \i»a  ^X^g 'V^''** 
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$t  remaining  away  from  the  body  for  an  {|idefinite  period* 
The  phenomena  of  catalepay  and  apoplexy  ttill  farther  confirm 
this  belief,  and  finally  death  itself  comes  to  be  interpreted 
as  an  unwillingness  or  inability  on  the  part  of  the  donble  to 
retnm  at  all.  The  qnostion  then  naturally  oomes  up^  ^  Where 
has  tlie  double  gonet"  It  hu  left  the  body  of  a  man  and 
has  doubtless  gone  somewhere.  In  sleep  it  had  been  in  the 
habit  of  wandering  about,  hunting  in  strange  landsi  or  fight- 
ing hostile  tribes.  Kow  it  has  gone  for  good,  but  where  t 
Upon  the  varying  answers  given  to  this  question  will  depend 
the  multitudinous  oustoms  of  diflTerent  races  respecting  the 
disposal  of  the  body,  and  the  character  of  their  beliefs  in  a 
future  existence  and  a  future  world.  But  among  all  these 
varied  beliefs  there  is  one  common  to  all  races  which  have 
acquired  any  degree  of  reasoning  power ;  that  is,  the  belief  in 
some  kind  of  a  future  life  and  in  some  place  of  future  abode. 
Hero  we  have  a  complete  genesis  of  this  universal  belief,  and 
a  satisfactory  explanation  of  its  universality.  It  ends  the 
war  between  the  religionists  and  the  anti-religionists,  the 
fonncr  of  whom  claimed  that  the  belief  in  a  future  life  was 
universal,  and  must,  therefore,  bo  an  innate  sentiment,  and 
the  latter  of  whom  replied  that  its  universality  had  not  been 
proved.  The  premises  of  the  first  are  practically  sustained, 
but  in  such  a  way  as  to  disprove  their  conclusion,  while  the 
claim  of  the  latter  is  opposed  to  the  facts.  The  simple 
truth  comes  forth  that  the  univerMil  belief  in  another  life 
after  death  is  a  necessary  conclusion  which  must  be  drawn 
by  the  primitive  man,  as  soon  as  he  begins  to  reason,  from 
the  phenomena  which  nature  always  presents.  The  univcN 
sality  of  the  belief  in  an  after  life  is  due  to  the  simple  fact 
that  from  identical  phenomena  reason,  which  is  not  a  thing 
of  race,  will  uniformly  deduce  an  identical  conclusion. 
There  is  immense  variety  in  the  mmor  accompaniments  of 
this  general  belief,  but  the  central  idea  itself  is  found  almost 
Bverj^'whero. 

The  savage^M  philoeophy  does  Ti6t)\ioii«^«t^%\A'(iRSSDk^% 
16 
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conception  of  a  future  existence  and  a  eepurable  donble— •  I . 
)ienfstent  ae!f,  independent  of  the  body.     It  proceeds  itill ' 
further  to  eluborute  the  eygtcm  of  primitive  ideas.     Tlie 
Bpirit,  or  pcmifltent  self,  is  usually  supposed  tu  ronmin  ncoi 
t!i9  place  wlicro  tlio  dead  mun  lived.     It  ia  coiiiiiionly  lie- 
lieved   to  haunt   tlio   locality  wliere  tlie  body  was  tiiially 
placed.     It  lingers  round  the  corpse  as  long  as  it  remains 
preserved, and  follows  it  into  the  cave  or  mountain  or  i^trcam  ' 
or  tomb.     An  endless  variety  of  ceremonies  is  found  to  ex- 
ist, which  Iiave  grown  out  of  these  belief",  and  which  con-  ; 
trol  the  funeml  rites  of  different  tribes.     Among  the  most 
important  and  instructive  of  these  are  the  various  modes  of 
preserving  the  dead  body,  some  of  which  reached  so  high  a 
perfection  of  art  that  the  inuinmlcs  of  Ej^ypt  and  Peru  have 
survived  during  a  period  of  two  thousand  years. 

The  idea  of  the  survival  of  individuals  that  die  could 
not  help  exerting  a  profound  influence  upon  the  living.  In 
the  6rst  place,  conceiving,  a^  savages  usually  do,  that  the 
pflTsistent  ghost  remains  near  the  scene  of  its  career  during 
life,  or  at  least  frequently  returns  to  visit  it,  the  effect  is  to 
people  every  spot  with  innumerable  spirits.  These  spirits 
are  very  generally  regarded  as  evil-d  is  posed,  and  to  them  are 
attributed  all  the  misfortunes  that  iiefull  the  living.  This,  i 
too,  furnishes  an  explanation,  satisfactorr  to  the  ravage's 
mind,  of  all  the  mysterious  phenomena  of  nature.  Incapn-  ' 
ble  uf  conceiving  tlie  operation  of  natural  forces,  he  had 
from  the  first  accounted  for  all  movements  in  the  inanimate 
world  on  the  principle  of  initwelliiig  spirits,  antl  now  with 
the  va«t  accumulating  lioet  of  libomiod  liuinan  doubles  there 
is  no  lack  of  materials  for  animating  every  object  in  nature. 
And  this,  Mr.  Spencer  thinks,  is  the  true  theory  of  fetichism. 
The  beings  that  animate  the  sticks  and  stones  are  the  ghosts 
of  deceased  men  and  women. 

A  still  more  important  consequence  of  thia  l>elief  Is  that 
-which  follows  on  the  death  of  any  great  cWottaVlv  ot  wA's^dS:^ 
ruler.     Tlie  bouIb  of  such  men,  too,  pemet.    t\vfty,\jW>,X\'i^?P 
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ronnd  th«  pUcea  of  tbeir  gloriooi  tehteTementi,  and  *re  the 
invUlble  ipeotaton  of  every  ut  performed  bj  thsfr  rabjeata 
•nd  their  dMoenduta.  Wh^t  mnst  be  tbe  effect  of  •noh  > 
belief )  For  a  while,  eUborate  eeremonlea  are  performed  over 
the  tomb  of  the  deed  hero.  HI«  weapon*  are  wnelly  buried 
by  his  aide,  to  Bght  with  in  the  next  life.  Tut  treuurei,  too^ 
are  f  reqnently  placed  in  his  grave,  to  be  used  hereafter.  Too 
often  ■laves  and  attendants  and  even  wives  are  lacrifloed,  to 
acoompany  him  and  minister  to  his  wants.  As  time  goes  by, 
his  earthly  exploits  are  more  and  more  ezaggented.  IfotM 
but  the  most  wonderful  accoonta  are  remembered^  and  these 
reoelve  freak  accretions  of  marvelonsneaa  at  each  repetitioil. 
Complete  apotheosis  is  the  nltlmate  resnlt.  At  first  he  was 
the  son  of  a  god,  and  finally  be  never  was  other  than  a  god. 
And,  tiaving  been  a  god  and  atUl  existing,  he  Is  itlU  a  god. 
But  apotheosis  is  a  gndoal  process.  There  Is  no  line  be- 
tween a  hero  and  a  god.  'Worship  began  long  before  divin* 
Ity  was  reached.  The  first  form  of  worship  was  this  ana*- 
tor-u)or*hip.  The  first  gods  were  ancestral  heroes.  Qodo, 
one  and  all,  are  neither  more  nor  less  than  transformed  men, 
Tlie  idea  of  independent  deltioa  is  shown  to  be  a  compara- 
tively advanced  and  recent  development  Ancestor-worship 
Is  not  only  almoet  or  qnite  universal  among  savage  and  bar- 
barons  tribes,  but  It  is  traced  to  both  the  early  Semltio  and 
the  early  Aryan  eivlllsatlons.  In  anecetor-wonhip  we  have 
the  nncleiu  of  all  subsequent  forms  of  religions  belief.  In 
tlio  belief  in  a  penlstent  ghost  we  have  the  groundwork  of 
oil  religious  tiipcratitions.  Fetlchism  Is  the  peopling  of  par- 
ticular objects  with  these  ghosts.  Idolatry  is  the  artificial 
manufacture  of  an  object  for  them  to  occupy.  Metempsycho- 
sis is  the  transmigration  of  these  souls  into  inferior  animala. 

Animnt-worship  grows  out  of  the  respect  shown  to  those 

animals  into  which  ancestral  heroes  are  supposed  to  have 

paraci].    Another  explanation  of  animal-worsbip  is,  however, 

propoacd,  which  malces  it  a  d\rctA.  cmuMiwiRft  nt  anee» 

top-wonhip.     It  ii  well  known  t^al  •^'sn  towKj  v««fc  Tasoa 
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I  their  diildren  from  some  accidental  circuinBtance  occurring 

L  It  or  near  the  time  of  their  birth.    Most  commonly  they 

K  receive  the  name  of  some  object  that  may  atrike  tlieir  par- 

» in  ft  special  manner.     Such  objects  are  frequently  ani- 

suit,  OS  it  is  with  theao  that  savages  more  cii)iceially  tleal. 

Ucnce  their  children  bear  the  names  dog,  bear,  wolf,  horee, 

bnll,  lion,  tiger,  eagle,  etc.    Not  unfrcquetitly  powerful  chiefs 

|.  are  thos  named,  and  after  their  death  are  raised  to  heroes 

■■and  then  to  gods.     They  are  thus  worshiped  under  their 

unimal  names,  and  are  made   the  founders  of  new  tribes. 

iThese  tribes,  at  drat  recognizing  their  descent  from  b  great 

■ancestor  called  the  Bear,  the  Stork,  or  the  Serpent,  finally 

Uoee  sight  of  his  ancestral,  and  indeed  of  his  Jinnian,  cliar- 

^u^ter,  and,  remembering  his  nawe  only,  confound  it  with  the  | 

real  animal  with  which  they  are  faTiiili;ir.     Tliev  thus  come 

firmly  to  believe  that  they  are  the  real  descendants  of  these 

animals,  and  they  prove  the  sincerity  of  this  belief  by  hold* 

Sng  their  supposed  onceBtora  sacred  and  oven  worsliiping 

tbem  with  great  ceremony. 

Plant-worship  no  less  than  anlmal-vorsliip  is  explained 
on  the  ghost-theory,  and  is  hence  a  derivative  form  of  ances- 
tor-worship. First,  plants  furnishing  artificial  stimulants, 
mch  as  the  **  soma,"  the  vine,  etc.,  become  objects  of  wor- 
fthip  in  consequence  of  the  physical  exaltation  winch  they 
famish.  But  this  effect  is  attributed  to  an  indwelling  spirit ' 
which  animates  the  phint,  and  through  it  exerts  this  ])eculiar 
influence  over  men.  This  spirit  is  the  double  of  some  great 
Ancestor,  whose  powers  during  life  are  only  exceeded  by  bis 
powers  after  death. 

Again,  tribes  that  have  migrated  from  a  forest  retain  an  . 
ever-fading  tradition  of  such  an  emergence.  The  imperfcc*  ' 
tioD  of  their  languages  and  the  laxity  of  all  their  conceptions 
lead  eventnally  to  the  confusion  of  the  idea  of  Iwving  come 
oat  of  a  wood  with  that  of  having  descended  from  a  wood. 
The  idea  once  started  that  they  were  the  deseendantft  <^1  % 
'a  grave,  or  tree,  or  bind  of  reed,  woqV4  ■\»  tca.^'i'J  'Vft 
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lie?ed  on  account  of  its  strtngenen,  and  the  whole  tribe 
would  soon  come  to  regard  these  objects  as  their  tme  ancee- 
tors,  and  would  worship  them  accordingly. 

Lastly,  the  naming  of  children  after  plants  leads  to  the 
same  result  precisely  as  does  the  naming  of  children  aftw 
animak. 

The  worship  of  other  kinds  of  natural  objects  it  ac- 
counted for  on  similar  grounds,  and  facts  are  not  wanting 
in  support  of  such  explanation.  Even  star-worship  and  sun- 
worship,  which  have  formed  the  highest  types  of  worship 
below  that  of  ideal  deities,  admit  of  similar  derivation  from 
ancestor-worship.  In  the  words  of  Mr.  Spencer,  ^  partly  by 
confounding  the  parentage  of  the  race  with  a  conspicuous 
object  marking  the  natal  region  of  the  race,  partly  by  literal 
interpretation  of  birth-names,  and  partly  by  literal  interpre- 
tation of  names  given  in  eulogy,  Uiere  ha^'e  been  produced 
beliefs  in  descent  from  Mountains,  from  the  Sea,  from  the 
Dawn,  from  animals  which  have  become  constellations,  and 
from  persons  once  on  Earth  who  now  appear  as  Moon  and 
8un.»' 

The  origin  of  deities  is  thus  made  dear.  The  apotheo- 
sized ancestor  soon  loses  his  connection  with  earth  and  be- 
comes a  god.  Grecian  and  Roman  mythology  furnish  us 
m'ith  all  the  degrees  of  this  progress  from  the  simple  man  to 
the  hero,  and  from  the  hero  to  the  deity.  The  mythologies 
of  other  advanced  nations  show  the  same.  Polytheism  comes 
first,  as  various  mighty  names  become  successively  raised 
to  the  divine  state.  Integration  early  sets  in,  and  a  subordi- 
Dated  hierarchy  results.  Little  by  little  the  highest  deity 
acquires  supremacy,  until  at  length  the  rest  of  the  pantheon 
is  swallowed  up  in  him.  The  principal  forms  of  so-called 
monothciBm  .have  retained  innumerable  lesser  gods  in  the 
persons  of  angels  who  are  deified  saints,  while  most  of  them 
huvc  rccoji^ized  a  distinct  dualism,  io.  which  the  powers  of 
iho  malevolent  deity  have  compared  so  favorably  with  those 
of  the  benevolent  one  that  tlie  term  TaoTio'C^^^»xv  Vn^TsoAa 
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qvita  inAppUcable.  Ilebrew  monotheism  is  nearlj  pnrey* 
and  has  been  best  preserved  by  the  Mohammedan  sect.  'Mr. 
Speneer,  however,  dtes  passages  from  the  Hebrew  Bible 
in  which  the  aneestral  origin  of  Jehovah  is  snfSciently 
dear,  Thns  is  every  fonn  of  hnman  worBhip  and  human 
nligioii  referable  to  the  nniverMd  enstom  of  venerating  the 
dead. 

The  theoiy  hmi  ahetdied,  and  whibh  is  ekborated  with 
gift  eare  and  skill  by  Mr.  Spencer,  is  remarkable  in  a 
nnmber  of  respects.  In  the  first  place,  it  is  the  firBt  attempt 
0ver  made  to  trace  the  real  history^of  religion  to  its  original 
Muee  in  the  phenomena  of  nature  and  the  laws  of  thought 
If  true,  it  eonstitntes  the  genesis  of  religion,  and  explains  all 
the  most  difficult  facts  connected  with  its  existence  and  dif- 
funon  among  men.  In  the  second  place,  this  effort  is  re- 
markable from  the  manner  of  its  presentation.  It  is  no 
mere  theory  elaborated  out  of  the  web  of  logic  in  the  author's 
brain.  In  every  particular  he  has  allowed  himself  to  drift 
with  the  current  of  accumulating  facts.  The  great  bulk  of 
the  volume  is  made  up  of  citations  of  simple  facts  as  gath- 
ered together  from  every  available  source. 

The  time  seemed  ripe  for  this  great  undertaking.  For 
twenty  years  the  materials  for  it  have  been  accumulating,  and 
the  world  had  already  been  treated  to  several  able  presenta- 
tions of  the  general  subject  Those  who  were  familiar  witli 
the  recent  great  works  of  Sir  John  Lubbock  and  Mr.  E.  B. 
Tylor  felt  that  we  were  on  the  eve  of  some  grand  revelation 
respecting  the  origin  of  our  civilization  and  of  our  race. 
Not  only  has  Mr.  Spencer  drawn  freely  from  these  and  other 
rich  sources,  but  to  them  he  has  by  his  own  efforts,  in  his 
^Descriptive  Sociology,"  added  a  new  and  bounteous  supply, 

*  Raoent  critical  ttodiefl  of  the  text  of  the  Pentateuch  hare  made  it  tolerably 
oertafai  that  in  Xoset*  time  at  least  a  fonn  of  pol^rtheism  prevailed,  of  which 
tiie  plural  form  Etohim^  which  monotheintic  translators  have  taken  the  lib* 
mtj  to  make  tingtilmr,  Mttorda  the  f  troogcat  prima  facit  vtoot. 
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• 
from  the  combined  eurents  of  all  of  which  streuns  he  has 
poured  a  vast  flood  of  light  and  tmth  upon  the  world. 

Finally,  the  manner  in  which  the  facts  haTe  been  mar- 
shaled by  Mr.  Spencer  wonld  in  itself  constitnte  a  new  de- 
partnrc.  For  the  first  time  the  bearing  of  this  chu»  of  facts 
upon  the  law  of  evolution  has  been  recognized  and  distinctly 
pointed  out.  Not  only  worlds,  and  plants,  and  animals,  and 
society,  but  ideas  themselves  have  been  evolved  according  to 
the  same  nniversal  laws.  The  phenomena  of  society  rest  on 
those  of  mind.  It  is,  therefore,  fitting  that  the  first  diapter  in 
the  evolution  of  society  should  be  a  treatise  on  the  evolution 
of  thought.  As  we  have  seen,  primitive  ideas  are  necessarily 
religious  ideas.  We  might  almost  as  well  have  said  that 
primitive  ideas  are  scientific  ideas.  They  partake  of  the 
nature  of  both.  On  the  one  hand,  they  are  filled  with  awe 
for  the  mysteries  of  the  unknown,  fear  of  the  invisible,  faith 
in  the  incomprehensible.  In  so  far  they  are  religions.  On 
the  other  hand,  they  are  the  products  of  an  effort  to  explain 
the  unknown,  they  are  gropings  after  truth,  theories  of  the 
Cosmos.  As  such  they  are  identical  with  those  ideas  now 
regarded  as  possessing  the  highest  scientific  purity.  The 
truth  is,  that  primitive  ideas  are  simply  the  chaotic  stage  of 
thought.  They  are  the  nehulcB  of  future  systems,  both  of 
religion  and  of  science— the  confused,  undifferentiated,  pri- 
mordial aggregate  out  of  which  in  dne  process  of  evolution 
\v'ill  come  at  last  both  the  proper  reverence  for  the  Unknow- 
able  and  the  fullest  acquaintance  with  the  Knowable. 

A  complete  history  of  the  origin,  relationships,  growth, 
and  development  of  primitive  ideas  gives  ns  the  genesis  of  *: 
both  religion  and  science.  While  we  may  imagine  that  in^ 
studying  them  we  are  tracing  the  genesis  of  religion  only,  ^ 
with  its  ideas  of  spirits,  worship,  gods,  etc.,  yet  we  must  no 
forget  that,  inseparably  connected  with  every  religion,  the 
in  a  eosmolopry  which  tends  to  develop  into  a  true  system  o 
the  universe — the  highest  aim  of  science.  It  cannot,  how— ^ 
ever,  be  denied  that  in  its  extern;)!  ehaxacter  the  thought  j 
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of  the  MiTige  more  elofleiy  reaembles  that  of  the  modem 
theologian  then  that  of  the  modem  aeientist  It  Bets  out, 
like  that  of  the  former,  with  the  teleological  conception,  and 
neier  fonakea  it,  as  the  theologian  now  frequently  does, 
to  emploj  the  theory  of  mechanical  causation  in  its  steady 
The  sayage  knows  nothing  of  natural  causes,  except  such  as 
he  Is  himielf  able  to  exemplify  in  his  own  muscular  actions. 
With  this  narrow  induction  he  can  only  reason  that  all  effects 
aie  produced  fay  such  causes.  Not  a  leaf  trembles  in  the 
bteoe^  not  a  wave  washes  the  shore,  but  that  in  his  mind  it 
is  the  result  of  will.  Eolus  and  Neptune  ore  but  the  more 
mfined  embodiments  in  a  highly  civilised  people  of  these 
emde  conceptions  of  the  savage.  All  the  imaginary  beings 
txmoeived  as  exerting  this  will-power  are  highly  anthropo- 
morphic in  their  character.  No  doubt,  as  Mr.  Spencer  main- 
tains, they  generally  are  originally  the  ghosts  of  dead  men 
and  women.  They  lose  nothing  of  their  anthropomorpliic 
character  by  being  gradually  expanded  into  great  and  pow- 
erful  deities,  not  even  when  integrated  into  a  single  supreme 
ruler  of  the  universe. 

Mr.  Tylor^s  "  Animism,"  which  he  lias  elaborated  with 
great  ability  in  his  "  Primitive  Culture,"  was  a  very  distinct 
adumbration  of  the  general  truth  underlying  the  whole  8iil>- 
ject,  and  really  amounts  to  a  history  of  the  development  of 
the  conception  of  Deity.  It  lacks  only  the  initial  idea  that 
all  worship  is  the  worship  of  the  ghosts  of  dead  men,  perha]).s 
not  universally  true,  to  make  it  cover  in  a  manner  the  whole 
ground  of  Mr.  Spencer's  argument.  The  general  student  of 
ethnography  is  surprised  at  not  finding  here  a  more  definite 
recognition  of  Mr.  Tylor's  services  in  this  respect.  !Mr. 
8pencer*s  treatise  certainly  contains  enough  that  is  original. 

The  second  part  of  the  volume  is  devoted  to  what  the 
author  calls  the  *^  Inductions  of  Sociology."  In  this  place  he 
considers  systematically  the  principle,  many  times  enunciated 
in  the  course  of  his  works,  of  the  f undameula\  ttiviAo^  \^^ 
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tween  society  and  an  oi^ganiam.*  In  support  of  this  prin* 
ciple  he  brings  forward  an  immense  amy  of  illustrations  and 
ouuiparisous  from  biology  and  physiology,  and  enters  into  a 
systeiuatic  classiiication  of  all  the  principal  types  of  society 
found  upon  the  globe.  He  admits  that  between  a  society 
and  an  organism  tliere  exist,  along  with  the  very  many  analo- 
gies 60  fully  brought  forward  by  him,  a  number  of  impor- 
I  tant  points  of  diveigence.  The  social  organism  is  discrete, 
i  e.y  while  it  consists  of  many  individual  units,  these  nnits 
are  not  intimately  bound  together  like  the  cells  of  an  animal 
or  a  plant,  but  are  wholly  independent  of  one  another.  In 
a  word,  the  mode  of  integration  is  wholly  different.  A  so- 
ciety is  asymmetrical  while  an  organism  is  symmetrical,  i.  4^ 
tliere  is  no  definite  and  fixed  Jiape  to  the  former.  Each  of 
the  units  of  a  social  organism  possesses  independent  sensa^ 
tion,  and  is  not  subordinate  in  this  respect  to  higlier  centers 
of  sensation.  It  has  no  eensoriutn,  A  common  mode  of 
growth  as  well  as  of  decay,  in  societies,  is  by  migration^ 
which  has  no  analogy  in  biology.  Finally,  Mr.  Spencer  ad- 
mits that  the  analogies  between  society  and  organic  beings 
posACss  no  further  significance  than  that  of  showing  the 
mutual  dependence  of  parts  displayed  by  both.  There  is  no 
caui^al  relation  connecting  the  one  with  the  other,  but  it  is 
still  instructive  to  compare  the  two  aggregates  through  the 
several  phases  of  their  development. 

It  might,  indeed,  be  said  that  all  evolvmg  aggregates  ex- 
hibit the  siime  analogies  that  are  exhibited  by  organisms  and 
societies.  The  chief  Fer\-ice  that  has  been  done  in  pointing 
out  these  analogies  so  minutely  has  been  that  of  demonstrat- 
ing by  means  of  them  that  society  is  an  evolving  aggregate. 
This  was  the  truth  that  most  needed  demonstration,  being 
the  one  commonly  called  in  question.  Tlie  denial  of  this 
proposition  is  fatal  to  all  attempts  to  study  sociology  as  a 
branch  of  science.  No  one  doubts  now  that  organisms  may 
be  legitimately  bo  studied.    When,  therefore,  it  is  shown 

^  Cf.  Enut  HocdMl,  ^  Dm  PioUitennAftYC  ^*  \^AV 
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Vjfiut  nearly  all  the  phenomena  which  a  living  creature  pre- 
Ywnts  are  directly  compumblc  to  exactly  corresponding  plie- 
f  Doinena  in  society,  tlie  eirougest  proof  thut  cttn  be  presented 
I  of  the  ecientidc  character  of  social  procesaca  has  been  f  ur- 
■  niahed.     And   when   it   is  shown   that  society  has  passed 
TthroDgh  all   tlie   stages  of  evolution  that  living  crcaturi's 
[ilttve,  and  has  been  subject  to  all  the  laws,  principles,  and 
iea  of  evolution  in  general,  the  case  Heems  to  be  prclty 
I  thoroughly  mode  out.     From  a  confused,  cliitotic,  homogu- 
I  Mous  state,  still  represented  by  many  low  tribes,  there  have 
an  both  difierentiation  and  integration.     From  tlio 
KTeral  degrees  of  social  diSerentiation  sliown  by  different 
I,  a  classification  of  societies  is  made  possible. 
Mr.  Spencer  establishes  fonr  general  classes  or  principal 
grades  of  social  development — the   simple,  the  compounil, 
the  doubly  compound,  and  the  trebly  compound.     Routrtilj^ 
Itated,  simple  societies  embrace  the  true  savages ;  compound 
■odetiee,  barbarians ;  doubly  compound  societies,  semi-civil- 
ised  races ;  and  trebly  compound  societies,  civilized  and  en- 
lightened nations.     Each  of  these   great  groups  is  further 
•obdivided  with  reference  to  the  degree  to  which  headship 
prevails,  and  these  lesser  groups  in  turn  are  classified  accord- 
ing M  the  races  embraced  under  them  are  nomadic,  partially 
settled,  or  completely  settled. 

This  classification  of  societies  constitutes  an  important 
contrihntion  to  ethnography,  as  we  have  only  to  glance  over 
the  tables  to  determine  the  true  social  position  of  any  given 
tribe  or  race. 

In  all  these  stages  of  social  progress,  there  are  differentia* 
tion,  integration,  and  segregation,  progress  toward  the  heter- 
ogeneous, toward  the  definite,  accompanied  by  the  rhythmic 
movements  characteristic  of  approaching  equilibration.  In 
short,  the  progress  of  society  has  been  brought  about  by  the 
uniform  laws  of  evolution,  and  certain  smaller  social  aggre- 
gates have  completed  their  entire  course,  reached  t,U«  cmAv 
tion  of  eqailibriam,  and  t/isappeared  undet  tiiQ\&,^%  oil  ^'^ 
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dissolution  («tij9ra,  p.  167,  note).  At  tlie  same  time  the  gen- 
eml  process  of  integration,  bj  which  all  the  different  raoea^ 
nations,  and  societies  on  the  globe  become  more  and  more 
de|>endent  npon  one  another,  has  been  constantly  going  on ; 
and  the  time  may  be  foreseen  when  all  the  societies  on  the 
earth  will  be  bound  together  by  a  system  of  commercial,  in- 
dustrial,  and  perhaps  political  nerves  and  sinews. 
,1 

In  the  remainder  of  the  volume  the  author  treats  of  the 
domestic  relations,  but  confines  himself  almost  exdnsively 
to  the  subject  of  marriage.  In  no  part  of  the  entire  woric 
docs  his  mastery  of  the  facts  tell  more  powerfully  than  in 
tliis.  We  have  here  a  true  basis  in  observed  fact,  in  re- 
corded observation,  derived  from  real  men  and  compiled 
from  all  quarters  of  the  globe,  which  enables  us  to  speak 
confidently  as  to  the  true  nature  of  man. 

The  relations  of  the  sexes,  which  are  alone  considered  in 
Volume  I,  are  shown  to  be  exceedingly  varied.    Every  one 
j    a  little  informed  knows  already  that,  taking  the  mass  of 
j    mankind,  even  now,  the  preponderant  form  of  marriage  is 
what  is  popularly  kiiown  as  polygamy,  L  ^.,  plurality  of 
wives.    Not,  of  course,  that  the  greater  part  of  the  men  have 
I    more  than  one  wife,  for  this  would  require  a  great  disparity 
i    of  numbers  in  the  sexes,  which  is  nowhere  found.    But,  tak- 
I    ing  the  )>opulation  of  the  globe  by  nations  and  races,  by  far 
the  greater  part  sanction  polygamy,  and  practice  it  as  far  as 
the  circumstances  will  permit.    Wliatever,  therefore,  monog- 
amous peoples  may  believe,  and  however  sound  their  opin- 
ions may  be  respecting  the  benefits  and  the  social  and  moral 
superiority  of  tiieir  custom,  it  is  clearly  absurd  to  declaim 
a^inst  the  prevailing  custom  of  the  world  and  brand  it  as  a 
"nister  superstition."    It  is  monogamy  rather  than  polyg. 
amy  that  is  on  trial,  and,  as  Mr.  Spencer  shows,  there  is  a 
stron;^  prejudice  among  polygamists  against  the  monoga- 
/^  woiis  innovation.    But,  besides  these  two  principal  forms  of 
Carriage,  tbero  is  also  a  third,  not  unoominoii  vaiou\^^«t^a^ 
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LtiibeB,  viz.,  polyandry,  or  a  plorality  of  huebanda.  Neither 
n  this  purely  exceptional  and  aDomalous.  Mora  than  a 
dozen  tnbcs  in  the  Old  and  Kew  World  are  known  to  prac- 
tice it,  and  in  some  peculiar  districts  it  would  seem  to  liava 
grown  np  in  harmony  with  the  economic  and  industrial  de- 
mandfl  of  the  surroundings.  In  some  esses  its  origin  can  be 
readily  traced  to  the  custom  that  the  deceased  husband's 
brother  must  marry  the  widow,  and  to  that  of  regarding  a 
man's  wife  as  also  the  wife  of  all  his  brothers.  In  a  num- 
ber of  cases,  polyandry  and  polygyny  are  shown  to  co-exist, 
vhich  would  at  first  sight  seem  to  bo  a  very  natuml  re* 
mlt  Indeed,  in  one  form  they  no  doubt  always  «ii  co- 
exist, though  polyandry  then  usually  verges  on  prostitr  don, 

r  tmt  as  much  must  also  be  said  for  monogamons  countries. 
In  addition  to  these  three  settled  forms  of  marriage,  tliero 
also  prevail  numerons  peculiar,  anomalous,  and  unseLtlcd 
customs  among  certain  low  races  governing  the  relations  of 
the  sexes.  These  can  scarcely  be  called  marriage,  and  form 
the  transition  from  simple  promiscuity  to  the  settled  f onni 
of  marriage. 

Many  animals  teem  to  have  risen  above  complete  promts- 
eni^,  as  where  the  birds  choose  tlieir  mates,  and  even  snakes 
•□d  fishes  often  remain  faithful  to  their  first  attachments 
Bat,  among  the  very  lowest  tribes  of  men,  there  is  found  a 
condition  of  absolute  promiscuity,  such  as  is  exemplified  by 
domestic  animals. 

Nothing  is  better  adapted  to  confirm  the  conviction  of 
man's  animal  origin  than  this  study  of  the  relations  of  the 
•exes.  We  here  see  that  society  has  come  into  existence  only 
throngh  the  adoption  of  some  more  or  less  settled  form  of 
xnarriage.  Originally,  without  any  guide  whatever,  the 
linman  race  has  been  groping  about  after  some  plan  by  which 
its  posterity  could  be  protected.  The  various  forms  of  mar> 
riage  are  the  result  of  this  prolonged  effort.  Tril>eB  in 
irhioh  no  marri^e  exists  are  always  spnrte,  a.Tv&  c&tv  tv<:i\.  \^ 
coaw popnlottt.    They  iav©  no  successiul  mod«  oi  ^wIwr'wk 
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iheir  ofiEspring,  and  these  oonsequently  perish  in  a  thousand 
ways  before  reaching  maturity.  In  this  respeet  they  are  like 
other  animals.  Temporary  marriage^  saeh  as  exists  in  some 
places,  is  better  than  none.  Polyandiy  arises  where  a  portion 
of  the  male  members  most  spend  a  laige  part  of  their  time 
away  from  their  children.  In  soeh  cases  one  of  tlie  hus- 
bands remains  behind  and  protects  them.  Saeh  is  the  case  in 
Thibet  and  other  mountainous  pastoral  regions.  It  becomes 
a  substitute  for  pure  nomadism.  Among  warlike  tribes  po* 
lygyny  is  the  first  and  principal  settled  form  of  marriage. 
There  is  a  peculiar  adaptation  of  this  form  to  militant  oom- 
munities,  where  the  men  are  all  warriors,  and  therefore  the 
natural  protectors  of  children  and  non-combatants.  And 
with  them  the  number  of  wives  and  of  children  is  comparar 
lively  unimportant.  Finally,  in  countries  where  war  has 
ceased  to  form  the  leading  occupation  of  the  male  popula- 
tion, and  where  agriculture  and  other  peaceful  industries 
have  taken  its  place,  the  large  degree  of  male  celibacy  en- 
forced by  polygj'uy  not  only  becomes  a  positive  hardship,  but 
is  opposed  to  the  economic  interests  of  the  people.  Few  can 
support  more  than  one  wife,  while  each  man  can  generally 
do  better  with  one  wife  than  with  none.  Hence  monogamy 
comes  to  be  the  prevailing  form  of  marriage  among  such 
peoples.  Not  only  is  this  true  of  different  nations  having 
diflcrent  ch^iracteristics,  but  it  is  true  of  individuals,  groups, 
and  classes  within  the  same  nation.  Thus  among  the  great 
polygamous  peoples  of  Asia  this  form  of  marriage  is  chiefly 
confined  to  the  influential  families  who  are  essentially  mill* 
tant  in  their  modes  of  living,  while  among  the  lower  indus- 
trial population  monogamy  is  nearly  universal.  And  as  the 
industrial  type  of  society  is  the  only  one  that  can  bo  per- 
inanently  maintained,  and  the  only  truly  healthy  condition 
of  the  race,  so  monogamy,  which  is  best  adapted  to  that  type, 
is  the  form  of  marriage  which  most  completely  fulfills  the 
requirements  of  BOciotyf  and  the  one  which,  no  doubt,  will 
f  ^reatimUjr  become  almost  universaL    1  soj  t!L\!Ctf5«x.^\!«  ^^t^ 
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b  a  tondency  on  the  part  of  a  great  many  radical  rcformen 
to  hasten  the  completion  o)  nature's  great  oycio  in  tliisredpect, 
and  inaugurato  a  rutum  to  a  civilized  form  of  promiBcuity. 
These  claim,  of  course,  that  it  shall  posBees  none  of  the  coarsti 
and  repugnant  features  of  the  savage  ouatom,  xhall  bo 
founded  on  the  absolute  freedom  and  choice  of  the  parties,  I 
and  that  offspring  under  their  system  shall  receive  even  i 
p«ater  protection  at  the  hands  of  the  community  and  the  par- 
ent* than  they  receive  under  the  monogamous  system.  Such 
idealists  can  not  be  suppreased ;  they  can  only  bo  told  that 
the  age  is  not  yet  ripo  for  this  mode  of  artiflcially  advancing  ■ 
the  social  state,  and  that  to  most  minds  their  ideas  are  repug*'] 
Bant.  It  ifl,  noverthclese,  true  that  there  ia  much  room  for] 
improving  the  syBtem  of  monogamy,  and  undoubtedly  tlin 
progress  of  liberal  and  enlightened  Bentimcnt  in  monogamous 
Qoantriei  will  eventually  remove  tho  present  atrait-jacket  in 
which  lociety  now  so  awkwardly  labors. 

The  renutining  parts  of  the  ''Sociology,"  so  for  as  paU 
lisfaed,  furnish  a  fair  indication  of  what  the  whole  wUl  be, 
but  they  are  necessarily  so  laden  with  illustrative  facts  u  to 
render  titem  leas  attractive  than  Mr.  Spencer's  provious  worlu, 
and  afford  him  less  opportunity  to  display  his  accustomed 
powers  of  logical  analysis  and  his  wonted  originality.  It  is 
probably  for  this  reason  that  some  have  supposed  that  Mr. 
Spencer's  mental  vigor  was  declining,  but  those  who  enter- 
tidned  this  riow  were  generally  convinced  of  their  mistake 
after  the  appearance  of  tlie  "  Data  of  Ethics,"  which  he 
paused  from  bis  regular  work  to  prepare. 

It  would  scarcely  be  fair  to  pass  judgment  npon  the  work 
at  its  present  stage,  and  we  shall,  therefore,  forbear  to  discuss 
it,  and  be  content  to  await  its  completion.  It  may  not,  how- 
ever, be  improper  to  remark  that  there  are  some  competent 
ethnographers  who  are  soroewliat  disappointed  with  bis  mode 
of  treating  the  subjects  handled  in  the  work,  and  who  regard 
some  of  his  reasoning  as  unsound.  The  belief  is  growing  la 
the  minds  of  careful  students  of  savage  Uie  tV&t  VNio  x^'CvmaM 
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birii  of  TCgnlative  iiittitutions  tnutt  be  loaght  In  tht  facts 
whieli  dnrter  roand  the  conception  of  nuurriage  and  kinahlp 
and  that  the  oourae  of  the  evolution  of  government  and  of 
other  institutions  has  been  fiindamentallj  different  from  that 
marked  out  by  Mr.  Spencer. 

The  *'  Data  qf  AkAusf.^— Mr.  8penoer*s  Justification  for 
this  work,  written  and  published  in  advance  of  its  natural 
place  in  his  general  system  in  view  of  the  possibility,  if 
deferredi  of  its  failing  to  be  reached,  may  be  gathered  from 
the  following  passage  of  the  preface :  ^  Few  things  can  hap- 
pen more  disastrous  than  the  decay  and  death  of  a  regulative 
system  no  longer  fit,  before  another  and  fitter  regulative  syt- 
tem  lias  grown  up  to  replace  it'* 

Headers  of  his  works  had  been  led  to  suspect  his  loyalty 
to  the  established  code  of  morals  by  frequent  previous  utter- 
ances.* Such  intimations  were  found  in  his  earlier  works 
which  preceded  his  ^^  Synthetic  Philosophy,''  and  throughout 
the  latter  this  respect  was  occasionally  manifested.  It  ap- 
peared strange  that  a  writer  whose  works  had  cleaved  so 
thoroughly  the  superstitions  and  traditions  of  his  time,  and 
acquired  the  reputation  of  being  so  radical  and  profound  on 
most  subjects,  should  evince  so  high  a  regard  for  the  prevail* 
ing  code  of  morals,  and  the  world  n^as  prepared  to  erpect  in 
the  **Data  of  Ethics"  to  find  the  elements,  at  least,  of  a 
new  system  of  morality — a  substitute  for  the  existing  sys- 
tem. In  this  it  wu  destined  to  be  disappointed.  It  is  true 
that  he  would  do  away  with  the  coarse  incentives  of  fear 
and  hope,  and  make  conduct  to  spring  from  a  higher  r^;ard 
for  the  interests  of  others,  but  this  is  the  direction  in  which 
the  prevailing  system  is  obviously  tending.  His  scheme  of 
morals  rests,  like  the  old  one,  wholly  upon  the  feelings,  and 
his  ideas  of  the  manner  in  which  conduct  is  to  be  controlled 

*8M>«Flnit  PrlDflipK**  pp.  117,  118  <  aUo,  trcqutatlj  In  hii  •*8tadj  of 
'    The  pAiMgct  Ift  tbt  **I>aU  of  Ithict**  In  which  ho  motl  elcorlj 
AUnmtM  the  aooefifCj  of  ta  tuthoTiuUn  o^%  mA|  hi  foond  on  pofoo  ISS^ 
^^  ifh  17M. 
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igiM  irith  thoie  of  the  most  «aeien€  momliats  in  seeking  to 
mako  Imman  actioni  eonf orm  to  certain  standards  erected 
\fj  tbe  wisdom  and  experienoe  of  the  past*  He  nowhere 
fsaognfaws  tht  Important  ftuitSi  pdntod  ont  in  tlie  Introdno- 
tfam  to  tho  iHMent  woik  {iupi%  p.  10}|  that  there  hu  boon 
BO  piogtess  In  the  eharaeter  of  these  rules  of  conduct  sinee 
tbe  dajs  of  Gonfoelus  and  Hillel ;  that  real  moral  advance* 
msnt  does  not  depend  upon  such  mleS|  but  upon  the  diarao- 
ter  of,  the  people ;  that  it  Is  oAoroc^i  created  by  other  cir* 
enmstiuiees^  which  determine^  the  codes  of  ethics,  and  not 
the  codes  of  ethics  that  determine  the  character  of  any 
people. 

Failing  to  recognise  these  truths,  he  of  course  fails  to  reo- 
ognlae  the  deeper  truth  that,  if  any  moral  progress  is  over  to 
be  made  other  than  that  which  would  naturally  be  brought 
about  by  the  secular  influence  of  cosmical  laws,  it  must  bo 
the  result  of  an  inteUectual  direction  of  the  forces  of  human 
nature  into  channels  of  human  advantage,  since  appeals  to 
the  emotions,  though  often  productive  of  great  excitement, 
are  in  the  nature  of  things  non-progressive.  lie  does,  in- 
deed, say  that  *'the  entire  field  of  ethics  includes  the  two 
great  divisions,  personal  and  social "  (p.  281),  but  lie  does 
lot  seem  to  think  that  society  as  a  body  has  anything  to  do 
with  either. 

Mr.  Spencer  regards  the  moral  phenomena  from  the  ob- 
jective and  not  from  the  subjective  point  of  view.  Life, 
its  duration,  maintenance,  and  perfectionment,  he  holds  to 
be  the  supreme  end.*  This  is  what  we  have  denominated 
the  object  of  nature  as  contradistinguished  from  happiness, 
the  sum  of  pleasures,  which  is  the  object  of  sentient  beings 
(voL  i,  pp.  461,  469;  ii,  120,  132).  The  former  considera- 
tions belong  to  the  department  of  natural  history.  They  arc 
natural  phenomena,  beyond  all  control  of  the  will.  Ilenco 
they  are  not  in  any  sense  objects  of  oanation  (vol.  ii,  p.  93), 

•  •'JHUL  of  Ethics,'*  p.  14. 
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and  have  no  connection  with  momls.  The  latter  reit  upon 
the  feelings,  the  emotional  and  Tolitional  parts  of  mental 
phenomoiia,  and  form  the  biili  of  all  vdlantaiy  aetlon. 
They  aru,  tliereforei  the  fonndatlona  of  a  leientlflo  morally. 
This  distinction  has  eaeaped  Mr.  Bpeiioer  throughout  all  hia 
works. 

This  is  the  more  remarkabloi  as  he  planta  himself  sqnaidj 
upon  ntilitarian  principles.  Indeed,  this  book  contains  de- 
cidedly the  best  defense  of  ntilitarianiim  that  has  yet  been 
mode.  Its  chief  merit  consbts  ip  the  thorough  and  able 
manner  in  which  the  doctrine  ii  pruned  of  its  cmditieSi  coob* 
fined  witliin  its  proper  bonndarieS|  and  presented  as  a  reason* 
able  and  respectable  truth  for  acceptance. 

Mr.  Spencer's  distinction  of  **  absolute  and  relatiToeth* 
ics  "  is  something  of  an  elaboration  of  Kant's  "  pure  morals,"  * 
and  may  form  the  basis  for  important  advances  in  the  com* 
prehension  of  the  true  character  and  limits  of  this  as  yet 
crude  science. 

Finally,  we  may  remark  that  the  position  to  which  Mr. 
Spencer  assigns  this  science  is  difScult  to  defend.  He  else- 
where strenuously  maintains  that  the  character  of  society  is 
detcrtiiined  by  the  character  of  its  constituent  members.f 
The  phenomena  of  society  as  a  body  he  also  holds  to  be  in 
the  nature  of  a  resultant  of  the  activities  of  its  individual  com- 
ponciitt?.  And  yet  he  places  the  science  of  sociology  below 
that  of  morality,  i.  «.,  considers  the  phenomena  of  the  com* 
posite  body  prior  to  those  of  its  components  whose  resultant 
it  18. 

Of  the  "  Data  of  Ethics,"  as  of  all  the  rest  of  Mr.  Spen- 
car's  works,  it  must  be  said  that  it  persistently  clings  to  the 
pure  and  better  established  statical  aspects  of  the  subject 
treated,  rarely  rising  into  the  passively  dynamic,  and  never 
into  the  actively  dynamic  {suprOj  p.  56),  or  applied,  de- 
partment.    Notwitlistanding  the  claims  of  his  "Synthetic 

*  "ATn'r/ir  der  reinen  Vernunft,"  8.  840. 

/  ''Unt  Principles^*'  p.  183;  "^ FrindpAci ot^odiAn^r  ^t^V<S(Aa^.VL 
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Philosophy  "  to  rank  as  a  eystciii,  it  is  not  itself  in  strictneas 
«ach,  thongh  a  somewhat  Bystematic,  and  certainly  very  able, 
ooordioation  of  the  greater  part  of  all  known  truth.  But  it 
ii  expository,  not  constructive.  This  gives  it  a  cliaractur  of 
great  eotidity  and  refipcctability.  All  a^ileint  nocestmrily 
iovolve  much  that  the  world  citlts  chimerical.  It  is  impou- 
■ible  to  couatrnct  a  logical  and  aymmutrical  edifice  of  thought 
without  going  both  below  Kud  above  the  fainiltur  range  of 
eonimou  experience,  and  enunciating  propositions,  whether 
tme  or  false,  which  the  popular  mind,  or  even  the  ginicml 
•entiment  of  the  most  enlightened  portion  of  the  coiinnu- 
nity,  wilt  refuse  to  accept,  and  wilt  pronounce  Utopian. 
This  fact  might  have  been  enumerated  among  the  many 
modes  in  which  liumun  progress  tends  to  defeat  itself  (vol.  i, 
p.T5;  ii,  71). 

Ur.  Spencer  has  eteadfastly  declined  to  be  drawn  by  hii 
logic  into  anything  that  even  the  most  incredulous  could  call 
a  vagaiy.  No  man  probably  ever  wrote  as  much  as  he  haa 
written  without  saying  more  that  the  average  judgment  of 
jnankind  could  not  indorse  as  soon  as  presented.  This  ia 
doe  to  the  firm  manner  in  which  his  reason  is  enthroned, 
and  the  all-eidcd  and  practical  wisdom  with  which  his  ex- 
tensive information  enables  him  to  survey  every  problem. 
But  it  is  just  these  qualities  that  render  him  unsystematic, 
non-constructive,  and  non -progressive.  Paradoxical  as  it 
may  sound,  and  whether  it  be  construed  as  complimentary 
or  otherwise,  Mr.  Spencer  has  too  much  good  sense  and 
too  much  real  knowledge  to  build  a  jxirfect  systein  of  phi- 
losophy. Should  ho  be  tempted  to  undertake  it,  the  objec- 
tions'to  certain  parts  essential  to  its  symmetry  would  present 
themselves  so  vividly  that  he  could  not  resist  the  feeling  that 
the  whole  system  was  vitiated  and  untenable,  and  would 
renounce  his  design.  Much  less  could  he  go  back  to  the 
Initial  steps  in  the  aggregation  of  ultimata  atoms,  or  on,  to 
revel  in  dreams  of  future  social  perfection  in  &  \u^«&x^ 
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What  he  has  given  lu  is  something  whoUy  different  from 
this.  He  has  taken  the  materiab  which  the  world  ahvady 
possessed  and  made  the  most  of  them.  He  has  accepted  the 
estate  which  hnman  thought  and  kbor  have  bequeathed,  and 
fitted  it  up  for  the  occupanqr  of  a  higher  and  nobler  raoe  of 
beings. 


CHAPTER  m. 

PJiOfARr  AOOJiEOATIoy. 
oosuooEirr* — oekesu  of  uatteii — oiikmioai.  relatiosb. 

SdcDtlSa  ««*gori«»— Miller— Motton—Foree  of  energy— U*i  of  iggrcgitiM 
— RcUtloQ— Effect  of  urraw  Meu  of  magniludr — The  uldnalc  atoio— 
Time  uwl  ipace— The  trae  nalnre  of  force — Scgrrgkilon  ■mong  ajntrc^tei 
— Compoand  ■ggregmlion — Compofite  cliirncler  of  Ihc  ncnouit  sysltm,  »iid 
tbe  pheDomena  of  multiple  G(iiudcniin«i»~Pn>bablo  compoaile  character  of 
the  diemkal  elemetiu — TnnacaDdenlal  ehembtr; — Formation  of  the  Inor. 
guile  canpoundi — Coimiol  hiatorj  of  tbo  earth — Theory  of  the  develop- 
meat  of  celefliai  ijatemi — Cotmic  and  organic  CTolulion — Itadiilion  ■ 
aoautcr-forcc  to  graTllallon — Coamlcil  creatlun  uf  Ihc  chemical  elemcDti— 
Eignifieani  relitiooi  of  the  bodiei  of  the  Hiar  njntcm — CanMitullon  of  the 
«anh  and  original  formation  of  It*  cruet  and  Interiur — Elemenla  and  coni- 
poondf  compared — Organic  compouiMla— The  propcrtiei  of  matler  eoniid- 
«fcd  aa  Tclaliooi  among  their  molccultr  tctlrlliea — Compariwin  of  Ihe 
molecule*  of  diffcrcDt  clemeali — Propenies  of  compouiMli  more  anire  ihaa 
tboaeof  clcincuti — Great  relatira  ilie  of  ttie  molcculei  of  organic  oom- 
poondi — Continult;  belaeen  (he  inorganic  and  arsenic  compounds 

Tbce  Fcientitic  progress  tends  constantly  to  increase  the 
number  of  known  facts  and  to  reduce  tlic  nnmbcr  of  funda- 
mental concepts.  As  tlie  phenomena  are  multiplied  and 
specialized,  the  laws  are  unified  and  gvneralizcd.  As,  under 
the  law  of  parsimony,  it  is  bad  logic  to  appeal  to  the  preterm 
natural  where  tlie  natural  will  suffice,  so  it  should  be  re- 
garded as  bad    logic   to    invoice   two  principles  where  one 

*  I  hare  preferred  thla  to  the  common  form  eo*mag«.iy  ehicSr  for  the  Mk* 
of  making  It  conform  mor«  ilrictlj  with  the  correnponding  heads  of  llic  tour 
fiAiawiat  chaptera.  Thou|:;1i  not  in  uee,  I  hcllcre,  tt  la  ccrtaWl  ^tum*Mn«.\\.t(ra 
ma  eijnmhsletl  iwint  ol  tirv,  irbicb  of  thcN)  roola  V«  «ni[>W^«&. 
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principle  is  adequate.*  It  b  in  obedience  to  the  fixst  of 
these  postulates  that  theology  has  been  eliminated  from  sci- 
ence, and  it  is  by  a  recognition  of  the  second  of  these  postu- 
lates that  most  of  the  once  so  numerous  ontological  concept 
tions  have  one  by  one  been  banished  from  the  same  field. 
The  classification  of  the  sciences  has  for  one  of  its  chief  ends 
so  to  generalize  their  fundamental  laws  as  to  arrive  as  neariy 
at  a  single  universal  law  as  the  human  mind  is  capable  of 
doing,  and  in  this  attempt  the  effort  has  also  to  be  made  to 
])eiictrato  to  the  absolute  foundation  or  ^uiHraium  of  the 
universe,  and  limit  the  number  of  categories  until  further 
reduction  is  impossible. 

In  pursuance  of  this  purpose,  the  scientific  thought  of 
this  SL^e  has  successfully  pruned  away  the  complicated  sys- 
tem of  fonncr  ages  until  it  may  be  said  to  have  narrowed  the 
bases  of  the  universe  down  to  three  fundamental  elements 
which  may  be  respectively  designated  as  mattery  motionj  and 
energy.  In  the  attempts  which  have  been  made  to  reduce 
them  still  further,  it  has  been  sought  to  eliminate  matter  and 
al^  to  eliminate  energy.  That  one  or  the  other  of  these  at- 
tempts will  prove  successful,  there  is  much  cause  to  hope. 
The  chief  contest  going  on  at  the  present  time  among  scien- 
tific thinkers  is  between  these  two  views.  Those  who  would 
resolve  matter  into  centers  of  force  may  be  said  to  constitute 
the  school  of  dynamUts  {supra^  p.  158),  while  those  who 
would  reduce  all  forms  of  energy  to  modes  of  motion  in 
matter  should  be  satisfied  with  the  designation  inaterlaliHtu^ 
notwithstanding  a  certain  groundless  stigma  which  populai 
abuse  and  confusion  of  the  tenn  have  contrived  to  fasten 
upon  it.  Both  theories  arc  perfectly  legitimate  sc'entitic 
attempts  to  enlarge  the  conceptions  of  the  universe  by  seek- 
ing ill  each  case  to  nliolisli  a  suj>posed  redundant  factor  in  its 
fundamental  elements. 

Whatever  mny  be  the  charm  of  superior  purity  and  free- 
dom  fnnn  reproach  which  attaches  to  the  dynamistic  theory, 

^  Entia  non  sunt  creanda  pncter  iicceM\XA.\«m.'»^>cnsi^ 
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P«nd  however  well  it  mny  seem  to  eatidfy  many  of  tlio  facta 

K^rbicli  nature  preaeuts,  it  is  nevcrtliclcss  true  tliat  the  [irog- 

■<rees  of  pli^r^ical  science  from  the  first  liiis  Bteiulily  juititeii 

I  in  die  direction  of  the  reeognition  of  the  reuUtij  iif  multer, 

I  and  it  has  been  invariably  found  ncccssury  to  usHume  such 

I  leality  an  an  liypothesirs,  if  fur  no  other  purjwiic,  in  order  to 

I  ohtaiQ  a  hafiid  for  the  interpretation  of  the  facts  of  ever}'  eci- 

I  ence.    I  need  but  refer,  in  illustration  of  this  remark,  to  the 

r  extraordinary  development  which  tlie  science  of  clioraiBtry 

f  baa  recently  uudergono  under  the  stimulus  of  the  atomic 

F  theory,  which  is  tiotliing  less  than  a  recognition  of  the  real- 

I    £^  and  material  constitution  of  the   minute  objects  with  , 

I   which  that  science  has  to  deal.  , 

r         The  object  of  all  science  is  truth,  and  that  of  philosophy 

diould  he  the  eaitio.     Tho   acceptance  of   the  niatcriali^tio 

byjiotbealB,  therefore,  rather  than  the  dynamistic  one,  needi 

no  farther  apology  than  to  aay  that  it  appears  to  bear  the 

•trongest  marks  of  inherent  verity. 

Those  who  deny  tho  existence  of  energy  as  an  entity, 
bovever,  do  not  hy  any  means  deny  it  as  a  relation.  And 
this  is  all  they  are  willing  to  admit  for  motion.  They  will 
concede  hnt  one  entity,  matter,*  but  this  may  have  numerous 
relations  which  will  increase  in  number  and  variety  as  the 
process  of  material  aggregation  advances.  Of  matter  re- 
garded as  multiple  there  con  eiist  two,  and  but  two^  primary 
relations,  those  of  co-existence  and  eequence. 

Besides  matter  itself,  only  the  relations  of  matter  can  be 
conceived  to  exist.  The  most  important  relation  of  matter 
is  motion — i.  e.,  change  of  position  of  its  parts  in  space.  This 
always  ocenpies  time.  Changes  of  position  of  matter  in  space, 
conceived  either  as  taking  place  (dynamically),  or  as  having 
taken  place  (statically),  come  under  tho  logical  category  of  co- 
existence. Considered  with  reference  to  the  time  occupied, 
they  bclon'g  to  the  logical  category  of  sequence.  These  two 
categories  embrace  all  conceivable  or  poaa\b\e  i^Wii(i\iii£t\^ 

•  "Tmngm  enim  H  Uagi  dIi(  corpus  nulU  pOUAl  Kst."— \i\;c»KTOS». 
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Tlierefore  motion,  conceived  both  as  taking  place  (actual) 
and  as  having  taken  place  or  capable  of  taking  pbce  (poten- 
tial), is  the  one  relation  which  involves  all  relations.  Re- 
solve it  into  its  two  elements,  and  we  have  on  the  one  hand 
change^  and  on  the  other  difference.  All  relations  are  re- 
ducible to  these  two. 

The  two  questions  at  the  bottom  of  all  philosophy  are 
— 1.  What  should  be  understood  by  the  term  matter!  and, 
2.  AVhat  should  be  understood  by  the  term  relation  t 

In  seeking  to  answer  the  first  of  these  questions  we  on!y 
state  the  results  of  all  scientific  investigation  when  we  s&y 
that  matter  is  what  it  seems  to  be.  It  is  not  the  study  of 
matter  that  has  taught  the  world  a  contraiy  lesson.  It  is 
only  the  deductions  of  the  intellect,  divorced  from  the  thing 
it  would  instruct  us  about,  that  have  created  the  wide  spread 
impression  that  we  know  nothing  of  matter,  that  the  senses 
are  false  guides,  and  even  that  no  such  thing  as  matter  exists. 

However  true  it  may  be  that  early  vulgar  impressions 
are  usually  erroneous  {fupra^  pp.  45-52),  it  is  not  thus  in 
the  case  of  man's  intuitive  ideas  of  the  nature  of  matter. 
And,  stranger  still,  this,  which  was  supposed  to  be  nature's 
greatest  deception,  proves  to  be  no  deception  at  all,  and 
every  truly  scientific  effort  brought  to  bear  upon  the  problem 
serves  to  vindicate  more  and  more  completely  the  primary 
deliverances  of  sense.  The  metaphysicians  tell  us  that  it  is 
impossible  for  mind  to  come  in  contact  with  matter;  that  the 
existence  of  an  external  world  is  revealed  to  us,  if  revealed 
at  all,  by  means  of  images  which  have  no  relation  or  resem- 
blance to  the  objects  which  we  ima^ne  we  perceive.  This, 
physical  science  denies,  and  asserts  that  not  only  does  the 
real  matter  of  external  objects  come  into  actual  contact  with 
the  real  matter  of  the  physical  organism,  but  that  the  com* 
munieations  which  this  contact  makes  with  the  sensorium 
are  made  by  means  of  actual  changes  in  the  matter  of  the 
nerves  and  the  brain.  The  objects  are  not  even  "trans- 
ffguredf ''  hut  the  qualities  perceived  we  d\t^tt>\^  ^^^vEAd^ 
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the  fomi  of  the  object  depending  ui>ou  tbu  number  and  d 
"ore  of  the  qualities  brought  into  contact  with  sense.  I 

But  Btill  the  question  will  bo  asked,  Whiit  ia  inatterl    A  J 
definition  of  matter  id  impossible.     Matter  is  the  tinal  limit  i 
in  the  definition  of  ever^  thing  else.     Any  definition  would  J 
involve  the  use  of  terms  requiring  the  notion  of  matter  to  J 
(lefiue  thent.     Wlien  we  have  eaid  that  mutter  is  what  it  ap-  I 
pears  to  be,  we  have  defined  it  as  far  aa  it  admits  of  defini-  I 
tion.     But,  while  the  tenii  matter  can  not  be  dclined,  some-  J 
thing  may,  perluips,  he  said  with  regard   to  the  ultimata 
constitution  of   matter.      Although   tlie  %idgar  impretwion  I 
Inspecting  it  is  substantially  correct,  and  the  epcculationa  of  ) 
the  metaphysicians  are  incorrect,  it  must  still  ho  admitted  I 
that  the  former  areas  crude  as  the  latter  arc  fnlee.    The  vul-  i 
gar  intellect,  while  its  practical    intuitions  concerning    ma- 
terial objects  arc  in  the  main  just,  practical,  and  reliable, 
nevertheless  has  no  adequate  conception  of  the  subtilty  of 
nutter.     It  has  no  idea  of  the  minuteness  of  its  ultimato 
divisions.     It  looks  upon  matter  wholly  from  a  molar  point 
of  view,  and  knowi  nothing  of  molecular  phenomena.     If 
molecular  phenomena  are  proientod  to  buoIi  an  intellect,  they 
•re  not  referred  to  the  material  category  at  all.     Tlie  plie- 
notnena  of  light,  heat,  electricity,  and  even  of  gases,  as  in 
tbe  atmosphere,  are  not  considered  as  material   agencies. 
Bat  this  only  proves  that  the  manifestations  of  matter  are 
f^vemed  by  uniform  laws,  whatever  the  magnitude  of  tlio 
aggregates  which  operate  to  produce  those  manifestations. 
I  do  not  mean  that  there  is  any  thing  in  molar  phenomena 
^lich  precisely  corresponds  with  some  of  tlio  manifestations 
of  molecular  phenomena,  but  simply  that  there  is  nothing  in 
tnolecular  phenomena  which   indicates  that  matter  in  tho 
molecular  state  is  controlled  by  any  different  laws  from  those 
which  control  it  in  the  mass.     The  most  successful  experi- 
ments in  molecular  physics  have  been  those  that  have  pro- 
ceeded on  the  assumption  that  tho  so-called  molccuW  tc^'K^b 
■vere  simply  the  manifeBtatioos  of   ordinary  TOa\.\.ct  vo.  "i"!.- 
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tremelj  minute  particles  acting  relatively  to  each  odier  and 
to  other  objects  precisely  as  larger  particles  would  aet  utider 
analogous  conditions. 

But  is  there  any  limit  to  the  divisibility  of  material  mole- 
cules ?  Here  the  confines  of  the  unknown  are  reached.  Sci- 
ence simply  confesses  its  ignorance.  Science  has  no  opin- 
ions. It  either  knows  or  it  does  not  know.  But  philosophj 
claims  this  field,  and,  without  being  dogmatic,  exercises  the 
right  of  discussion.  It  is  a  common  fallaqr  in  human  rea- 
soning to  judge  all  things  by  the  standards  which  the  human 
faculties  sot  up.  It  is  only  another  form  of  thii  universal 
anthropomorphism  which  looks  upon  matter  itself  from  this 
same  stand-point  Man's  ideas  of  great  and  small  rdate  to 
his  own  bodily  dimensions,  to  the  magnitade  of  the  common 
objects  that  immediately  surround  him,  and  to  the  power  of 
his  senses  to  perceive  objects.  There  is,  therefore,  a  certain 
range  of  magnitude  which  men  set  up  as  the  standard  by 
which  to  compare  and  judge  each  new  object ;  and  so  abso- 
lute IS  this  standard  that  even  wise  and  great  men  have  fre- 
quently followed  the  example  of  the  unthinking  mass,  and 
substituted  this  range  of  the  human  faculties  for  the  range 
of  nature's  powers.  We  sometimes  plainly  gather,  from  the 
general  tone  of  a  treatise,  that  its  author  supposes  it  inipoa- 
sibic  that  anything  should  be  so  great  or  so  small  as  the  hy- 
pothesis he  may  be  combating  would  require.  And,  while 
few  occasions  arise  for  making  an  express  avowal  of  this 
kind  of  doctrine,  there  is  no  doubt  that  a  vague  notion  of 
the  kind  pervades  all  speculation  concerning  the  nature  of 
matter,  and  serves  to  render  a  dear  conception  of  that  nature 
impossible.  I  do  not  know  where  it  has  ever  been  positively 
declared  and  laid  down  as  a  distinct  postulate  of  philosophy, 
that  there  is  no  limit  to  the  conceivable  range  of  magnitude 
among  the  atoms  and  aggregates  of  matter.  If  we  adopt  the 
hypothesis  of  an  ultimate,  finite,  indivisible  atom  as  the  unit 
of  the  UDivvne^  there  is  really  no  more  difficulty  in  conceiv- 
iog  that  atom  as  much  smaWcr  tlbaiL  \)ii^  ^niaSX^X.  Q>b\ect  now 
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Tecognlxable  under  the  liigheet  microecopic  power  yet  iD< 
Vented  u  t}iat  object  is  smoller  titan  the  hud  or  Sirius,  than 
there  is  in  conceiving  that  atom  lai^  enough  to  be  seen  bj 
mch  k  high-power  uiicroecope.  And  it  would  be  as  irra- , 
donal  tv  argue  that,  becauee  we  are  unable,  with  all  our  sp. 
plianocfl  for  intensifying  the  power  of  the  senBcs,  to  perc-eive 
the  ultimate  atom,  it  therefore  can  possess  no  material  ex- 
istenee,  aa  it  would  have  been  before  these  artiticiul  appli- 
Bocea  were  invented  to  have  argued  tliut  no  objVct  could 
exist  too  email  to  bo  seen  with  the  naked  eye.  Vet  it  ia, 
]ierhapi,  not  too  much  to  eay  that  all  the  relined  specula- ; 
tious  of  the  idealistic  school,  to  which  even  scicntitic  men  ' 
lisve  too  often  lent  countenance,  have  been  due  to  the  siin-  \ 
pie  fact  that  human  ingenuity  has  proved  unable  so  far  to 
divide  matter  that  it  has  not  remained  cnpable  of  still  fur- 
ther division  I 

But,  while  we  make  l>old  to  affirm  that  the  known  facts 
uid  laws  of  science  are  entirely  satistied  with  tho  hypothesis 
of  an  ultimate,  indivisible  unit  of  matter,  of  which  all  ob- 
jects which  appeal  in  any  manner  to  the  senses  or  tho  in- 
tellect are  but  aggregations,  at  the  same  time  tlicy  do  not, 
as  it  seems  to  me,  conflict  with  sach  a  modification  of  that 
bypothesii  ss  assumes  the  actual  magnitude  of  tlie  material 
unit  BO  far  reduced  as  to  be  practically  inflnitesimal.  They 
only  declare,  and  they  do  this  in  the  most  emphatic  manner, 
that  this  reduction  must  not  be  so  far  continued  as  to  make 
the  nltimate  atom  equal  to  sero.* 

There  are  certain  generalizations  which  can  not  be  longer 
postponed.  It  may  be  laid  down  as  a  primary  law  of  the 
hamsn  mind  that,  whether  it  contomplatca  matter  or  relation, 
whether  It  considers  the  magnitude  or  tho  multitude  of  the 
vltimate  divisions  of  matter,  or  the  time  during  which  they 

*n*  pfictlN  I7  B)*(h«nailcl*nf  of  eonfouadlng  ItiBnltMliMl  qutntltlM 
wUh  MTV  can  not  (all  to  be  itmonUHag  to  lh«  cwimU^]  at  tW  Va^vdm  tIL 
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hare  existed  or  will  contihue  to  exist,  or  the  tpice  through 
which  they  extend — ^in  none  of  these  relations  is  anj  positiTO 
limit  conceivable  or  thinkable.  Whatever  the  concrete  fMt 
uiajr  be,  an  ultimate  atom  is  by  the  laws  of  thouj^t  inconoeiv- 
able,  since,  such  a  finite*body  once  reached,  the  mind  can  not 
help  deduing  its  further  divisibility  possible.  Similarly  no 
time  can  be  fixed  for  the  commencement  of  the  existence  of 
matter,  but  that  its  existence  prior  to  that  time  b  a  necessary 
product  of  thought  The  only  escape  from  this  necessity  is 
in  ceasing  to  think  about  it  Again,  no  limit  can  be  set  in 
space,  either  in  all  directions  or  in  any  direction,  beyond 
which  other  space  must  not  be  necessarily  thought,  although 
tlie  filling  of  that  space  with  matter  is  not  a  necessary  ad- 
junct of  this  conception.  And  here  the  notions  of  time  and 
space  seem  to  differ,  although  the  difference  ii  not  reaL 
There  ii  no  absolute  difficulty  in  conceiving  time  without 
matter,  any  more  than  there  is  in  conceiving  space  without 
matter.  The  difficulty  in  the  former  case  arises  only  from 
the  fact  that  matter  now  exists,  and  therefore  no  point  of 
time  can  be  conceived  at  which  it  did  not  equally  exist,  or 
at  which  from  non-existence  it  could  have  commenced  to 
exist  But  these  have  become  truisms.  What  it  interests 
us  to  remark  is  the  necessary  recognition  of  if\fintty  as  the 
only  limit,  if  such  it  can  be  called,  which  tlie  mind  will 
admit  of  when  it  really  thinlce  about  these  tilings.  In  all 
things  we  find  ourselves  within  a  limited  field  beholding 
limited  parts  of  a  whole  which  we  are  obliged  to  conceive 
as  infinite.  The  finite  is  nothing  else  than  one  of  tlieee 
parts  cut  out,  as  it  were,  of  this  infinite  whole. 

Whatever  in  true  of  matter  is  aUo  true  of  its  relations. 
For,  while  relations  are  nothing  in  themselves,  it  is  only  by 
means  of  tlieni  that  matter  is  recognisable.  Perfectly  inert 
matter,  could  this  be  conceived  to  exist,  could  produce  no 
effect  on  the  sentient  world.  The  relations  of  matter  are  its 
propertlcB.  Afatter  without  telalVoM  ^oxAd  be  matter  with* 
out  proportlcB.    This  is  said  to  Vm  Vol^u^cs^Vv^^Xs^  Nb^  ^ 
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only  in  a  certain  senae.  The  primary  relation  or  property 
«>i  matter  ia  the  change  of  place  of  its  particles.  This  im- 
^liei  mncb  absolute  void  space  and  distinctly  negatives  tin 

J^Unum,    All  the  propertloi  of  matter  aro  the  reuults  of  tliU 

I-prinuuy  property  varioudy  compoimUed  and  complicated  In 
tlieproceu  of  aggregation.  This  primary  relation  is  simply 
Motion,  and  the  progress  of  experimental  science  is  daily 
^ferring  new  properties,  manifestations,  and  phenomena  of 
'lie  material  world  to  this  simple  principle.  Already  heat 
*ai  light  ore  defined  as  "  modes  of  motion  " ;  electricity  and 
tna^etism  are  also  recognized  as  such ;  and  the  law  of  tlifl 
MniniDtatioa  of  the  different  molecular  forces  into  one  aii> 
lecher  and  into  mechanical  force,  only  gets  to  prove  cxperl> 
)^  >Beiitally  what  philosophy  claims  a  priori,  that  motion 
""  among  tlie  particles  of  matter  is  the  original  cause  of  all 
Pbenomena. 

But  what  is  force  I    Surely  liere  ts  lomething  which  ii 

i>either  nutter  nor  motion.    Not  so.    This  mysterious  entl- 

'^>  the  latest  survivor  of  all  ontological  conceptions  of  met*- 

I^**ysical  speculation,  is,  when  property  viewed,  one  of  the 

*^^*(]iest  to  take  its  place  aa  a  derivative  relation  of  moving 

'^^tter.    It  has  been  well  aaid  that  the  only  rational  con- 

^^Ption  of  force  is  pregfure.*     Omnia  alteralio  fit  per  con^ 

**«e«m.     Perhaps  a  still  clearer  eoncepition  is  expressed  by 

^«  term  impact.    Everybody  understands  the  eflfcct  of  the 

^**>paot  of  bodies.    It  is  a  branch  of  pure  mechanics  whose 

^"^i  have  been  long  formulated  Into  mathematical  equntioni. 

"^«w  laws  are  generally  applied  to,  and  Illuitratcd  by,  largo 

^Ss^^tea  of  matter  or  masses.     But  they  arc  jiiat  as  true 

*^'   atoms  aa  of  such  masses,     What  is  called  the  momentum 

**'  quantity  of  motion  of  a  body  represents  the  force  with 

***'ch  that  body  will  impinge  upon  another  body  with  which 

niQgta.     This  forco  Is  equal  to  the  product  of  Its  velocity 

1^**^  its  mass,  t.  «.,  of  tho  amount  of  matter  into  the  amount 

'tuco  it  will  pass  through  in  a  given  Umo.     Ktv^  ^W'k\l 

•  Oum*.  "PrindpUn  of  Mtthemailc*  snd  T\\y-V-*,"  v-  '■^*- 
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of  course  true,  whatever  mass  we  maj  aidgii  to  the  body, 
even  though  it  be  indefinitely  small 

That  matter  in  a  primarj  or  nnaggr^gated  state,  or  at 
JsMt  in  an  extremely  bw  state  of  aggr^tion,  perradea  all 
space  seems  highly  probable  from  the  phenomena  of  ligbti 
heat,  etc  That  these  phenomena  take  phce  withont  the 
intervention  of  matter  is  not  only  contrary  to  the  laws  of 
thought,  but  contradicts  the  testimony  of  sense,  and  Is  fun* 
damentally  irrational.  The  units  of  this  cosmical  matter 
are  so  far  below  the  range  of  our  faculties  that  it  remaina, 
and  will  perhaps  for  ever  remain,  impossible  to  determine 
more  of  their  nature  than  is  revealed  by  these  general  phe- 
nomena. Already,  however,  we  have  learned  much  about 
them,  and  this  field  of  discovery  is  comparatively  a  new  one. 
It  is  only  for  a  few  years  that  the  existence  of  such  an  all* 
pervading  medium  has  been  admitted,  but  its  admission  has 
given  us  a  comparatively  clear  idea  of  the  true  nature  of  all 
the  radiant  forces. 

That  the  force  of  gravitation  is  another  mode  of  mani* 
festation  of  some  universal  material  substance  can  scarcely 
be  doubted,  although  no  clear  line  of  investigation  has  yet 
been  discovered  which  promit>es  to  demonstrate  this  truth. 
In  what  manner  this  universal  force  operates  to  produce  the 
clTect(»  which  wo  constantly  perceive  is  not  yet,  and  may 
never  be,  known,  but  all  analogy  points  to  the  laws  of  me- 
chanical impact  us  the  tnie  principles  upon  which  gravitation 
Is  to  be  finally  explained  if  it  ever  is  explained.  Tlie  theoiy 
of  I^  Sage  in  doubtless  crude,  l>ecanse  no  experimental  proof 
has  been  brought  to  its  support ;  but  perhaps  such  a  theory 
iri  not  more  objectionable  than  was  the  undulatory  theory  of 
light  a  century  ago.  80  far  at  least  as  we  know  the  laws 
of  gravitation,  they  are  in  hannony  with  those  of  perpetuolly 
renewed  impact,  and  such  is  the  nature  of  all  continuous 
force;  bo«lies  under  its  influence  liave  their  velocities  in* 
cnuiHCHl  nt  tin  accHslcmted  n\le*  Vfhlclu  for  rfiort  diMtanrcs,  Is 
iuaalfy  atibuiued  to  be  an  arlilvmolnciX  \)>t^\Bt^\^TL  ^>iQL  v 
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common  difference  of  two.  But,  as  the  furco  of  gravitation 
icta  According  to  tlio  law  of  the  inven«  square  of  the  dis 
Unce,  this  progrenaion  is  not  true  for  grc-iit  distance?,  and 
the  velocity  of  the  falling  bod;  is  considenibly  more  ac- 
celerated than  it  would  be  were  this  not  the  cuse.  Upon 
Uie  hypothesis  that  gravitation  is  the  result  uf  the  constant 
impact  of  material  atoma  whose  velocities  toward  the  at- 
tracting body  are  greater  than  in  the  opposite  direction,  it 
must  be  further  asauined  that  either  their  number  or  their 
velocity  is  increased  with  increased  proximity  to  that  body 
in  inverse  proportion  to  the  square  uf  the  distance.  The 
former  aeaumption  is  the  more  satisfactory,  although  it 
voald  seem  to  require  that  there  should  bo  a  greater  amount 
of  coamical  matter  near  to,  than  remote  from,  attracting 
tudies. 

There  also  seems  to  be  s  fundamental  antitliesia  between 
ve  force  of  gravitation  and  that  of  radiation.     Tlio  one  ap- 
pears to  bo  the  precise  oppoeitc  of  the  other.     The  first  is  a 
'orce  of  concentration  by  which  all  matter  is  a^regatcd  into 
"^asBea,  and  each  mass  is  increased  by  all  minor  a^regates 
'^kat  oome  within  its  spliere  of  attraction.     The  other  tends 
'instantly  to  nnbind  the  material  aggregates  from  their  at- 
*^»cting  massee  and  dissipate  them  into  space  {mipra,  p.  1G7). 
"^*it  to  this  important  principle  we  shall  presently  recur.     In 
*^  far  as  they  couEtitute  forees  tlicir  laws  are  the  same,  and 
^^^«  one  with  thc«c  of  the  so-called  mechanical  forces.     Thia 
^^  eqaally  true  of  magnetism,  chemical  attraction,  and    all 
^^"«her  forces. 

Force  way,  therefore,  bo  dcSned  as  moU-cular  impact.  It 
■  simply  the  eff&A  which  matter  in  its  motion  through  apaoa 
'*  upon  other  matter  with  which  it  cornea  in  eontaci. 
The  80-called  mechanical  forees  are  all  merely  results  of 
^Hm  two  coemical  forces  referred  to.  They  are  simply  the 
^^ffeets  of  these  upon  forma  of  matter  with  which  we  are 
^fcniiUar.  It  ia  often  remarked  that  "  every  thing  that  is  ddwi 
^^mder  t}ie  ann  ia  done  by  it."     But  v\iW&  \iuA.a3ii:s9.  cS.  »C\is 
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direct  or  indireot  infloenee  of  the  mdiaiit  foroat  are  moat 
frequent  in  human  eoonomie  derioeai  inatanoaa  of  the  utiUia 
tion  of  gravitation  for  human  enda  are  not  wanting,  and  are 
well  exemplified  by  the  variona  applicationa  of  water-power, 
as  well  as  by  thoae  of  weighta  in  maehinery.  But  a  ^  vieiouf 
circle "  lurks  in  all  such  queatlona.* 

We  thus  see  that  every  thing  which  is  not  matter  {a  aoma 
relation  between  discrete  parta  of  matter.  The  only  reality 
is  matter.  It  alone  haa  an  independent  poasible  existence. 
Such  an  independent  existence,  however,  oould  only  be  on 
the  condition  that  there  exiated  but  a  single  ultimate  unit  of 
matter.  Such  a  single  unit  could  have  no  relation,  aince  a 
relation  implies  two  things  at  least  Even  the  motion  of 
such  an  atom  could  not  be  termed  a  relation ;  but  the  discus- 
sion of  such  a  question  would  be  pure  dialecticism.  But 
increase  the  number  of  such  atoms,  and  relations  necessarily 
arise.  For,  even  if  no  motion  were  supposed,  there  would 
exist  relations  of  co-existence.  It  is,  however,  a  concrete 
fact,  and  as  such  requires  nothing  but  simple  recognition 
that  the  atoms  of  matter  are  in  matian^  at  least  relatively 
to  each  other,  which  is  the  only  motion  recognizable.  Once 
in  motion,  their  cessation  is  inconceivable.  No  such  coinci- 
dence of  impacts  is  possible  as  shall  bring  them  all  into 
equilibrium.  The  motions  of  material  particles  are  as  eter- 
nal as  are  the  particles  themselves.  The  destruction  of  mo- 
tion is  as  impossible  as  that  of  matter.  The  creation  of 
matter  is  inconceivable;  it  must  have  existed  always,  and 
hence  the  alleged  endowment  of  it  with  properties,  t.  «.,  with, 
motion,  is  impofssible.  Such  a  supposed  endowment  implieai 
a  time  wlien  matter  had  no  properties — no  relations — whichi 
must 'have  been  a  time  when  it  had  no  existence.  The  en- 
dowment of  matter  with  its  properties  is  equivalent  to  ita 
creation. 

*  For,  if  it  be  itid  that  it  la  the  sun's  influence  that  first  raises  the  water  and 
the  wciffbta,  it  is  al»o  claimed  that  the  sun**  heat  is  in  turn  due  to  Its  contrae- 
iion  ttoder  the  iaHuence  of  the  opposite  agenci  ot  conc«oftx%xNna^T  ^ev«V\%tion. 
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The  baaU  of  all  pliiloaoj>hy,  as  we  havo  remarked,  ia  tJie 
inception  of  matter  and  its  rclutiotiB,  and  it  amounts  eiib- 
EtantiaJl;  to  the  same  thing  to  eay,  matter  and  its  iiiutions, 
Biiiro  all  its  relatione  are  the  result  of  ilB  motioiid. 

All  the  motions  of  matter  fall  under  two  general  cla^ecs  : 
those  which  tend  to  uniiii  and  those  which  tend  to  gejmrate 
the  particles  or  atoms.  It  ia  these  two  opposite  elapsed  of 
motion  among  the  particles  of  matter  whieh  in  their  higlier 
manifestations  constitute  the  yracltartt  and  the  radiant  forces 
of  the  univeru.  We  see  thoni  uioat  obviously  in  the  force 
of  gravity  oa  displayed  upon  the  earth  and  among  the  bodies 
of  the  solar,  system,  and  in  the  phenomena  of  light  and  heat. 
But  the  fundamental  effect  of  these  forces  escapes  the  ordi- 
nary observation,  and  is  indeed  produced  upon  a  scale  either 
for  too  minute  or  far  too  vast  to  fall  within  the  possible 
direct  contemplation  of  man. 

Setting  out  with  matter  asBumed  to  exist  in  a  wholly  ui> 
iggregated  and  homogeneous  state,  but  endowed  with  inde- 
ittnctible  motions  operating  in  obedience  to  these  two  laws, 
the  necessary  result  must  be  that  in  certain  parts  of  space 
ttrtain  kinds  an'd  degrees  of  aggregation  of  matter  will  take 
pUcc.  For,  without  assuming  any  supremacy  of  one  class  of 
motion  over  the  other  bnt  their  sabstantial  equality,  there 
*il1  be  portions  of  space  in  which  the  one  class  will  prepon- 
^fnXe  over  the  other,  although  this  will  be  balanced  by 
Mlier  parts  in  wbicti  the  opposite  will  be  the  case.  If,  thcrc< 
fore,  we  were  to  suppose  a  time  when  no  such  prepondep- 
■oce  existed,  it  could  not  be  long  before  this  condition  of 
Wiogeneity  would  be  broken  up  and  one  of  heterogeneity 
*oiild  result.  And  if  at  the  imaginary  epoch  of  bomo- 
KCDeity  we  assume  all  mutter  to  exist  in  a  wholly  non-aggre- 
S^ted  state,  then,  as.  in  those  portions  in  wliich  the  force  of 
■  *'i»integnition  predominateil,  no  chans^e  could  take  place  bc- 
™U9e  no  aggregates  would  exist  there  to  be  disintoRratod, 
">!  in  those  portions  in  which  the  force  oi  a.ggTC5;i\X«i\\  <!."t- 
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iatedy  change  could  take  place,  and  the  aggregation  of  matter 
would  l>o  the  result.  On  this  principle  there  ia  no  difficnltjr 
in  accounting  for  any  degree  of  aggregation  without  aaanm- 
ing  an  excess  of  concentrative  over  disaipatiTe  motion  in  the 
universe.  For  there  muat  be  auppoaed  to  exist  the  aame 
rhythmic  ebb  and  flow  in  these  fundamental  conditiona  of 
matter  as  are  observable  throughout  all  the  higher  mani- 
festations of  these  conditiona  which  we  are  able  to  study, 
from  the  actiuu  of  volcanoes  to  the  rise  and  fall  of  em- 
pires, from  the  roll  of  billows  upon  the  beach  to  the  prog- 
ress of  moral  principles  in  aoetety.  And  while  it  may  be 
certain  that  the  time  must  oome  when  the  aggregatea  now 
formed  will  all  be  swept  away  by  the  great  ebb-tide  of  die- 
sblution,  compensated  by  a  corresponding  flood-tide  of  evolu- 
tion in  another  region  of  the  universe,  still  there  is  no 
necessary  limit  short  of  the  infinite,  either  to  the  duration 
or  to  the  degree  of  cosrnical  progress  in  those  parts  in  which 
it  has  begun.  Rut  on  the  same  principle  it  can  be  shown  that 
in  no  part  of  tlie  universe  can  the  unaggregated  state  exist 
for  an  appreciable  period  of  time.  Such  a  state  is  one  of 
absolute  homogeneity,  whose  inherent  instability  is  constantly 
able  to  overthrow  it  and  bring  about  the  only  possible  state 
of  heterogeneity — a  state  of  greater  or  less  aggregation.  The 
cosrnical  H actuations  are  .not  therefore  between  the  aggre- 
gated <and  the  unaggregated  state,  but  between  states  of 
greater  aggregation  and  states  of  less  aggregation. 

The  8|)ecial  study  of  material  philosophy  is  therefore  the 
aggregates  of  matter.  From  what  is  known  of  the  constitu- 
tion of  matter,  it  must  be  supposed  that  there  can  exist  no 
practical  limit  to  the  pof^sible  variety  and  multiplicity  of  form, 
size,  and  otiier  conditions,  in  material  aggregates.  But,  as 
the  aggregating  force  is  perpetually  counteracted  by  the  segre- 
gating force,  it  can  not  be  doubted  that  the  successful  aggrc* 
gates  are  deterniined  by  a  sort  of  seUction^  those  only  resist- 
Wfi'  imiihuViatc  disintegration  which  possess  something  special 
in  their  es.<ential  nature  that  fita  l\vem  \oT%9\%\.\t,    In  fact. 


to 
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law  of  the  "BUTTival  of  the  fittest,"  now  so  potent  In 
ezpIuniDg  the  formation  and  self-dependence  of  Becondaiy 
^ggrcg^tet—orgame  forms — must  undoubtedly  be  called  in 
e<iusll;  to  exjilain  the  poEsibility  of  the  formation  of  primary 
'*i!?^^to~~ii'o'^<^i'l*^B-  And  OS  there  are  myriads  of  organic 
funnB  that  have  a  relatively  ephemeral  existence,  and  are 
Epeedily  extinguished  in  coneequenco  of  their  constitutional 
oufitnees  to  compete  with  other  forms,  and  a  ^till  greater 
mmber  of  conceivable  ones  whicli  succumb  to  these  influ- 
before  they  have  fairly  taken  shape,  so  we  may  sup- 
pose it  to  be  in  this  transcendental  world  of  molecular  exist- 
ence, only  a  comparatively  few  of  the  conceivable  combina- 
tions ever  gaining  a  foot-hotd,  and  many  others  clinging  to 
a  very  feeble,  precarious,  and  short-lived  existenec. 

'^\'e  may  further  with  grc;it  eafcty  assume  that  the  proc- 
en  of  a^regation  has  been  from  the  first  a  system  of  om- 
jiounding  of  aggregates  previously  formed.  When  in  the 
,->iH-<>fi«  of  selection  already  described  certain  states  have 
'.vt-n  reached  which  possess  sufficient  stability  to  resist  the 
dit'int'-grating  forces  surrounding  them,  these  must  in  turn, 
l>ecome  vniU  of  aggregation  for  the  continuation  of  the 
process.  There  may  t)ms  arise  an  indefinite  number  of 
ordrra  of  aggregation,  in  which  tlie  units  are  removed  in  all 
d^irees  from  the  primordial  unit  of  wholly  unaggrcgated 
matter.  To  this  law  we  see  the  clear  analogy,  at  least,  if 
not  the  actual  continued  operation  in  all  the  departments  of 
natare  which  have  risen  high  enough  above  the  mysterious 
realm  of  molecular  existence  to  be  appreciable  by  our  senses. 
In  biology  we  liave  the  individuals  of  vnrions  orders, 
i*  trli  animal  and  vegetable,  in  whicli  the  lower  forms  are 
riM-n  up  bodily  and  made  to  enter  as  integral  units  into  the 
liigher  forms.  Not  only  are  all  animals  and  plants  com- 
pounded of  innumerable  cells  as  ultimate  biological  units, 
but  the  earlier  forms,  which  are  aggregations  of  cells,  are 
repeated  as  units  in  the  production  of  higher  forms. 

The  tape-tporm  ie  an  animal  of  the  third  otdtt,  *^\«s  e^ 
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being  taken  as  the  fint,  bat  its  tegiiientB  are  eo  feebly  inte- 
grated that  they  posaess  all  the  eaaential  chanusteristiot  of  a 
perfect  animal,  and  will  not  only  anrvive  when  aepaiated  and 
perform  all  the  functions  of  oomplete  life,  but  will  also  mul- 
tiply themselves  and  reproduce  the  compound  ozganisoi 
(vol.  i,  pp.  183,  837,  876).  In  the  higher  Annuhta  the  in- 
tegration is  more  complete,  but  the  compound  character  ia 
still  evident.  In  the  VerUhtUa  the  embiyological  study  of 
the  origin  and  formation  of  the  different  parts  shows  plainly 
their  composite  character,  every  vertebral  s^ment  repre- 
senting a  unit  of  organization,  while  the  number  and  variety 
of  the  ganglionic  centers  in  their  nervous  systems  are  very 
great,  and  the  degree  of  co-ordination  is  so  incomplete  that 
many  entire  classes  of  actions  are  performed,  even  by  man, 
solely  under  the  direction  of  special  nerve-centers  without 
the  aid  or  even  the  knowledge  of  the  brain.  Thus  the 
greater  part  of  the  difficulties  and  supposed  mysteries  of  psy- 
chic phenomena  have  grown  out  of  our  ignorance  of  the 
physiological  fact  that  man  and  all  other  vertebrates  are 
compound  organisms,  and,  instead  of  possessing  each  a  sin- 
gle mind  or  egOy  each  possesses  many  minds,  which  are  only 
more  or  less  co-ordinated  and  wholly  co-ordinated  for  longer 
or  shorter  periods,  and  with  respect  to  a  wider  or  narrower 
range  of  functions,  depending  on  the  degree  of  organization. 
In  the  vegetable  kingdom  we  have  a  still  clearer  illustra- 
tion of  the  manner  in  which  the  aggregates  are  compounded. 
The  cellular  plant,  as  in  Caulerpay*  consists  of  a  simple  ag- 
gregation of  cells,  although  the  form  would  indicate  a  con- 
siderable ilegiHic  of  or^nization.  In  higher  plants  the  leaf 
fonns  a  new  order  of  organization,  and  this  is  usually  taken 
to  represent  the  true  individual,  although  it  consists  of  cells 
which  undergo  more  or  less  modification  in  the  formation  of 
fibers,  vessels,  etc.  In  trees  the  process  of  compounding 
has  gone  so  far  that,  considered  as  indiNnduals,  they  may 

*  CauUr/ta  is  Mid  to  coniiflt  of  nimpAe  p\tsAd  u^U  oc  titlU  witboat  BudeL 
^HMcckvl,  ".Sciiopfuiiffsgeschichte,'*  S.  40«.> 


T«arli  tlieir  hnndrcdth  degree.  And  in  each  clegruc  ve  see 
Dotliiog  but  a  repetition  of  tlie  one  process  hy  wliicli  stable 
aggr^atea  liave  been  made  the  units  for  further  aggregation, 
and  eo  on. 

If  we  contemplate  the  mineral  kingdom,  we  are  shown 
the  rceults  of  the  same  law.  The  different  niineraU  are  not 
found  to  be  BO  many  different  compounds  of  the  elementary 
fubstancef,  eo  called,  but  constat  of  compounds  of  different 

■  enders  in  which  simpler  compounds  enter  as  units  of  compo- 

■  dtioo.     Thus  feldspar  contains  silica,  alumina,  [peroxide  of 
iron,  lime,  soda,  potash,  magnesia,  water,  etc.,  as  units  of  its 
composition,  none  of  which  is  assumed  to  exist  in  the  min- 
eral in  anv  simpler  state,  and  all  of  which  are  already  more     ' 
or  leas  complex  chemical  compoands.  ' 

When  we  consider  the  facts  which  chcniiBtry  furnishes 
ve  see  the  same  principle  or  law  in  great  simplicity.  Id 
many  of  the  binary,  ternary,  and  higher  compounds,  theory 
teqairee  us  to  assume  that  the  aggregates  entering  into  them 
do  BO  in  their  integral  state,  and  are  not  firet  decomposed  into 
tlieir  primary  elements  and  then  reorganized  into  the  new 
compound.  Sulphuric  acid  (II,SO,),  for  example,  is  com- 
posed of  two  equivalents  of  hydroxyl  (110),  and  of  theionyl 
(SO^  both  of  which  constituents  are  regarded  as  remaining 
intact  in  their  composite  state  and  entering  bodily  into  the 
new  conipODod.  The  entire  series  of  "  compound  radicals  " 
requires  the  some  supposition,  and  furnishes  tlluetrations  of 
the  eameUw. 

So  far,  then,  as  induction  can  be  depended  upon,  wo  find 
that  it  is  a  oniverBal  law  of  the  aggregation  of  matter  that 
each  new  ajj^piepate  may  become  a  unit  for  tlio  formation  of 
Oirpregates  of  higher  orders.  That  such  is  the  law  of  aggrega- 
tion below  the  plane  of  human  investigation  seems,  thei'cfore, 
to  be  a  necessary  inference. 

It  is  essential  to  form  a  clear  conception  of  the  nature 
and  phyaical  constitution  of  a  molecular  aggregate.    \i  *0q» 
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Qldmate  atom  be  ooneeived  to  be  a  real  thing— a  qnantitjr  of 
matter  physically  indiviaible,  no  matter  how  minute,  and 
thus  eaaentially  impermeable  and,  as  we  may  say,  ii^finitdy 
densey  nevertheless  the  facts  of  science,  so  far  as  they  go, 
as  well  as  the  laws  of  thought,  will  not  oonntenance  a  simi- 
lar conception  of  a  molecular  aggregate.  Whateyer  modifi- 
cations this  opinion  may  yet  undergo,  the  present  concep- 
tion of  the  molecule,  by  those  physicists  and  chemists  whose 
opinions  on  this  subject  are  most  valuable,  negatives  the  idea 
of  permanent  contact  among  the  atoms,  and  regards  the  mole- 
cules rather  as  sydetM  cf  atomM.  The  term  **  atom  ^  as  used 
by  chemists  refers,  of  course,  to  the  supposed  elementary 
units  of  chemistry.  But  the  same  general  principle  must  be 
applied,  no  matter  how  low  in  the  scale  we  may  conceive  agw 
grcgatcs  to  stand.  If,  therefore,  the  chemical  atoms  are,  in 
fact,  as  wo  assume,  aggregates  of  a  comparatively  high  oiw 
der,  they  must  bo  supposed  to  stand  in  the  same  relation  tt 
the  lower  aggregates  of  which  they  are  composed  as  the 
molecules  of  chemistry  stand  to  them,  and  so  on  down  to 
the  primary  atoms  themselves.  An  interesting  confirmation 
of  this  theory  is  to  be  found  in  the  fact  that,  in  the  exact 
mathematical  determinations  of  the  laws  governing  gases, 
no  distinction  can  be  found  between  those  which  are  re- 
garded as  elementary,  such  as  hydrogen«t  and  those  known 
to  be  compound,  such  as  carbonic  acid.  Ilowever  much 
they  may  diifer  in  atomic  weight,  specific  gravity,  and  other 
properties  clmmcteriAtic  of  the  different  gases,  they  are  all 
found  to  obey  the  same  general  laws — the  laws  of  gaseous 
action.  This  fact  rightly  viewed  should,  moreover,  I  think, 
afford  a  strong  evidence  of  the  composite  nature  of  the  ele- 
ments.    But  this  is  an  anticipation. 

f  All  the  pemumcat  and  eatUj  obtainatla  eltmeiitafy  gticf,  m  bydrofcs, 

oxTgf  II,  nitrogen,  tnd  chlorine,  are  now  bellcTcd  to  hare  at  their  nnita,  not  tin- 

frie  ehemical  atom*,  but  rooleculet  oonalitlng  of  two  such  atoms  combined.    It 

M0  JOi/n*/r  be  doubted,  however,  that  the  vapor  of  mereurr  or  of  Inm,  la  which 

tke  MtoiDB  mn  auppoaed  to  be  tlngXe,  ^wM  o^  \\*  Ww  of  llarlotto  or  of 

Charier  a«  •heolotel/  as  do  tlio  permaneal  i;u«a. 


S88  PBIMABT  AGQBBGATI0Hw-<K)61C0GEyT. 

The  natiiFe  of  a  moleeuk^  then,  is  not  different  from 
tbat  of  a  diemical  atom,  and  thb  is  again  <mly  that  of  any 
aggregate  whatever. 

In  our  preaent  profound  Ignoranee,  experimentallyi  of 
the  natovB  of  the  attractive  f oroe,  we  might  And  in  the  phe- 
BomeBa  of  gravitation,  viewed  aimply  aa  aueh,  a  phraaible 
appmimate  ezphmation  of  the  eurrent  conception  of  the 
moleenlar  aggregate  aa  a  ayatem  of  atoma  or  leaser  compo- 
Mnt  aggregatea  revolving  aronnd  their  common  center  of 
grarity,  and  aeparated  from  one  another  by  diatanceay  and 
moving  with  vdodtiea^  a&alogona  to  thoae  of  the  aohur  and 
other  eeleatial  ayatema,  according  to  lawa  which  enable  them 
to  maintain  thdr  eqnflibriam  and  preaerve  the  stable  condi- 
tion. Bnt  thia  theory  ia  wholly  unsatisfactory,  and,  while 
the  analogy  may  be  one  well  calculated  to  fascinate  the  rea- 
aon,  it  must  be  regarded  as  worthless  when  the  attempt  is 
made  to  explain,  by  the  original  motions  of  the  ultimate 
units  of  matter  alone,  not  only  the  formation  of  aggregates 
of  all  orders,  but  the  law  of  gravitation  itself.  That  this  is 
done  here  is  not  pretended ;  that  it  can  be  done  is  not  as- 
serted ;  but  it  is  simply  maintained  that,  so  far  as  any  one 
knows,  gravitation  is  as  likely  to  be  capable  of  explanation 
as  radiation,  and  the  former  does  not  now  seem  more  im* 
possible  than  did  the  latter  two  centuries  ago. 

The  facts  which  we  have  with  regard  to  molecules,  und 
the  evidences  which  these  furnish  as  negativing  the  idea  of 
the  actual  contact  of  the  component  aggregates,  are  valuable, 
and  in  so  far  seem  to  favor  the  theory  of  molecular  systems. 
The  systems  of  worlds  in  space  may,  in  fact,  constitute  a 
legitimate  analogy  to  strengthen  this  view ;  but,  after  all,  it 
must  be  admitted  that,  further  than  the  great  probability 
that  all  aggregates  consist  of  collections  of  lesser  aggregates 
or  of  ultimate  units  of  matter  in  a  state  of  great  activity,  i.  e.^ 
motion,  of  which  the  properties  of  each  must  be  taken  as  the 
index,  we  are  as  yet  wholly  without  any  satisfacloTy  X\\^ot^^ 
not  to  sMjr  explanation,  of  the  real  nature  of  aggTfigx\^«»>  ^wft^ 
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must  remain  bo  for  the  preeent  Tet  tliis  mach  is  inflideiit 
to  justify  UB  in  attempting  the  farther  eipknation  of  thoM 
higher  phenomena  whieh  are  eapable  of  appealing  to  our 
Benaes  and  oar  intellects. 

What  the  properties  of  thoae  moleealar  aggregates  may 
be  whose  activities  can  not  be  revealed  to  sense  is  of  eoiine 
unknown.  Conjecture,  even,  as  to  the  probable  number  of 
degrees  of  such  aggregation,  from  the  ultimate  atom  to  the 
supposed  atom  of  hydrogen,  would  of  course  be  idle.  But 
that  such  aggregates  exist  far  down  upon  this  inaooessible 
plane,  having  definite  shapes,  siaes,  degrees  of  stability,  and 
individual  activities  and  properties,  we  are  permitted,  if  not 
compelled^  to  assume ;  but  as  to  how  they  may  be  related  to 
the  phenomena  of  light,  heat,  electricity,  and  gravitation^ 
science  has  as  yet  vouchsafed  no  theoiy. 

Passing  over  these  lower  stages,  therefore,  whose  study 
belongs  to  the  future  of  human  science  or  to  possible  beings 
endowed  with  finer  faculties,  and  which  may  bo  regarded  as 
the  domain  of  transomdental  chemtstrj/f  we  finally  arrive  at  a 
class  of  aggregates  of  great  stability,  but  which,  though  still 
so  minute  that  they  can  only  be  perceived  when  accumulated 
into  masses,  have,  nevertheless,  been  studied  in  their  free 
state  by  means  of  the  various  phenomena  to  which  they  give 
rise,  cither  in  the  natural  condition,  or,  as  is  usually  the  case, 
under  certain  artificial  conditions  to  which  the  ingenuity  of 
man  has  l^amod  to  subject  them.  As  these  aggregates  are 
the  lowest  which  can  be  perceived,  they  have  been  denomi- 
nated eltmentn^  and  are  by  some  supposed  to  constitute  the 
ultimate  units  of  matter.  That  this  is  not  the  case  seems 
almost  certain,  and  it  is  far  more  consistent  with  what  is 
known  of  matter  and  with  the  laws  of  thought  to  regard 
them  as  the  first  or  lowest  stages  of  aggregation  whose  acti vi- 
ties  are  capable  of  appealing  to  our  senses  either  directly  or 
indirectly.  It  fs  really  no  more  probable  that  the  so-called 
elements  are  the  lowest  subdivmoTO  ol  iMXX^t  ^aMXL\\.>a  that 
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the  remotert  Btan  viBible  are  tlioae  actually  at  tlie  oonfiiiea  of 
the  uaiveree. 

That  tline  so-called  elements  possess  the  power  of  ap- 
pealing, directly  or  indirectly,  (o  our  senses  is  the  sole  rea- 
son of  our  recognizing  their  existence;  and  the  history  of 
their  discoveiy,  by  which  their  number  has  been  so  greatly 
increased,  shows  that  their  modes  of  thus  appuuling  are  often 
ao  subtile  as  to  escape  all  but  the  most  thorough  methods  of 
detection.  Many  of  these  elements,  now  universally  recog- 
nized, remained  for  a  long  time  wholly  unsuHpectcd,  and 
tbeu  then  belonged  to  the  great  class  of  unknown  aggre- 
gates. This  interesting  chapter  In  the  history  of  science 
should  bo  sufficient  to  teach  us  that  below  the  known  of  to- 
day there  still  lies  a  wide  belt  of  the  kaowable  unknown, 
(ind  that  other  arid  still  lower  orders  of  aggregates  will  doubt- 
leas  yet  be  induced  to  reveal  their  existence. 

Another  reason  for  regarding  these  elementary  snbstances 
M  ultimate  anits  has  been  sapposed  to  be  found  in  their 
great  stability,  which  causes  them  to  behave  as  if  they  were 
•nch.  AVhile  there  is  one  possible  exception  to  this  in  the 
cue  of  oxygen,  and  the  peculiar  phenomena  of  ozone  and 
antOKone,  it  la  indeed  true,  so  far  as  known,  in  all  the  re- 
snaining  elements,  that  they  have  thus  far  resisted  all  at* 
t«tnpts  to  decompose  them.  This,  liowover,  aside  from  the 
possibility  of  doing  so  still,  is  really  no  evidence  of  tlieir  ab- 
solntely  elementary  character,  but  only  indicates  what  the 
Trhole  theory  of  aggregation  would  admit  if  not  require,  that 
all  aggregates  which  could  possess  the  properties  requisite 
for  the  composition  of  such  masses  as  are  capable  of  affect- 
ing the  senses,  or  of  so  affecting  other  musses  as  to  mako 
thcmselTce  known  to  the  human  intellect  by  the  effects  pro- 
dnccd,  must  jMseess  a  degree  of  inherent  stability  sufHcirnt 
to  resist  all  human  efforts  to  difilntegrate  them.  While, 
therefore,  it  is  very  probable  that,  just  as  the  alkalies  and 
alkaline  earths,  which  at  the  beginning  of  the  present  cen- 
tury were  iwgarded  as  elementary,  have  yie\<le&  to  "iXic  ^- 
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vanic  batteiy  and  prove  to  be  compotite,  eo  a  few  more  of 
tliode  now  claased  aa  elementa  will  at  no  distant  day  be 
similarly  decomposed  by  the  higher  applianees  yet  to  be  de- 
vioed,  it  is  nevertheless  entirely  consonant  with  tlie  theoiy 
of  the  constitution  of  matter  here  maintained  that  there 
shall  remain  upon  the  phine  of  homan  investigation  a  greater 
or  less  number  of  wholly  undeoomposable  aggregates  serving 
as  the  primary  basis  of  all  tangible  snbstances^  and  I  see  no 
impropriety  in  retaining  for  such  aggregates  the  present 
practically  correct  designation  of  ^'elements.^  It  mnst  be 
expected,  however^  that  these  elements  will  possess  all  de- 
grees of  capacity  for  manifesting  their  presenoep  and  that 
while  some  will  stand  out  boldly,  oohere  in  vast  masses,  and 
in  various  ways  render  themselves  obvious  and  obtm^ve, 
there  are  others  which  will  be  ever  hugging  the  confines 
of  the  imperceptible,  escaping  in  mysterious  ways,  and  evad- 
ing the  most  subtile  human  devices,  and  that  only  occasion- 
ally, perhaps  when  least  expected,  and  for  periods  and  under 
conditions  such  as  to  render  their  exact  study  difiicult  or 
impossible,  will  they  reveal  the  evidence  of  their  existence. 
The  action  of  ozone  and  antozone  represents  in  many  re- 
spects this  last  condition,  and  may  indicate  the  existence  of 
substances  hut  just  within  the  range  of  man's  present  pow- 
ers of  apprehension.* 

The  green  raj  of  the  solar  spectrum  is  another  most 
interesting  example,  and  has  led  eminent  chemists  to  the 
conjecture  at  least  that  it  may  indicate  an  elementary  sub- 
stance of  simpler  constitution  than  any  recognheed  element, 
if  not  the  primary  form  of  matter,  f 

Starting  anew  with  the  elements,  regarded  as  aggregates 
of  a  coniimmtively  high  order  and  stable  organization,  but 

•  Ina»much  ai  the  oxTgen-noleculet  tre  tMomed  to  be  double.  It  It  at  lettl 
s  Irjrltltniitr  liypothvuli  that  oioiie  la  the  tubaUnoe  that  reaalu  from  the  lepaM. 
Hon  of  iht*  rlwntlcBl  afoinf  conitUattng  theae  molecules. 
/  /W  rn,rv0mor  T.  Htcrrj  OunVa  addreaa  al  tbn  ftw^  ^I'M^^^*},  In  ISti. 
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differing  from  one  another  in  form,  size,  and  atomic  activt 
tiea  Bs  widely  as  tlie  masses  they  fonn  differ  in  properties, 
the  problem  of  the  formation  of  the  higher  onlero  of  aggre* 
gates  beeonies  comparatively  simple.  Wo  tiiid  ourKelvcs 
olnsody  in  the  domain  of  oxpeririiental  icienco  where  tha 
more  or  leea  completely  demomtruted  lawe  of  chemistry  aiikl 
molecular  pliysica  lead  us  up  to  the  formation  of  the  various 
inorganlo  and  organic  aggregates. 

The  composition  of  the  various  substances  found  upon 
tlie  earth  is  readily  determined  by  the  procciiB  of  decom- 
posing these  and  weighing  their  eltimonts.  Tho  precise 
eonditiona,  however,  which  have  resulted  in  their  formation, 
and  in  the  existing  state  of  things  in  the  universe,  are  not  eo 
easily  detenuined,  and  for  this  purpose  a  further  extensioD 
of  the  general  law  of  msterial  aggregation  is  required. 

Tho  study  of  the  earth's  crust  clearly  indicates  that  very 
different  conditions  have  existed  upon  It  in  the  remote  past 
from  those  we  now  find.  The  facts,  as  a  whole,  prove  be- 
jood  ■  doobt  that  oor  globe  has  once  been  in  a  state  both  of 
greater  or  less  liqnidity  and  also  of  great  beat,  and  that,  as  its 
■nr&ce  has  cooled  down,  the  solid  parts  to  which  alone  we 
liave  access  have  been  formed,  thoagh  to  what  depth  they 
extend  we  are  still  ignorant.  But,  notwithstanding  certain 
doubts  which  have  from  time  to  time  been  cast  upon  it,  the 
tbeoty  which  was  very  early  advanced  as  most  in  harmony 
with  the  probable  history  of  the  planet,  and  according  to 
which  the  cooling  process  has  not  yet  reached  tho  great  in- 
terior, which  is  therefore  still  in  a  heated  and  molten  condi- 
tion, ttill  furnishes,  perhaps,  the  most  rational  explanation 
yet  made  of  the  phenomena  which  the  earth  presents,  and 
alao  best  satisfies  tho  a  priori  requirements.  The  siinulta- 
ncons  study  of  the  other  planets,  the  sun,  and  the  earth's  sat* 
ellite,  leads  to  the  assumption  that  all  these  bodies  constitute 
a  single  system  which  is  not  only  made  up  of  interdepend- 
ent parts,  the  forces  of  attraction  maintaining  it  i(v  \te  \Ti- 
tegntj  and  exieting  coaSgantion,  but  wluc\\  \&  TCoR.'j  VwM> 
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ganeoM  In  iti  nattira,  and  bean  tho  marks  of  an  original 
nnitjr  of  oompoaitiMi. 

The  facU  whicli  have  already  been  Imnigbt  to  Ugbt, 
chiefly  through  the  teleaoope  and  tho  speetroaoopo,  reapoet* 
ing  the  other  tUU*  bodiai  in  ipaea,  are  snflSeient  to  indleM* 
In  a  rery  latUfaotory  manner  that  the  aolar  ajitein  la  not 
•Koeptional  to  any  great  degree,  and  that  In  fact  all  the  filed 
itan,  ao  called,  are  dmply  die  wlf-lnminona  bodiea  of  other 
■jnteuu  fundamentally  analogona  to  onra.  It  ia  to  be  oi- 
peeted  by  any  one  who  baa  a  elear  idea  of  tho  prooeaaes  of 
natnre  In  general  that  there  will  be  found  among  ao  mai^ 
different  lyatema  a  great  rariety  In  many  minor  reipeoti^ 
and  lo  in  foot  we  find  it.  The  caiantial  part  of  a  fully  d^ 
reloped  lystem  !i  that  a  number  of  bodlei  ihall  be  fonnd 
rovolring  about  their  oommoa  oenter  of  graTlty.  The  abao* 
lute  u  well  aa  the  reladre  aiu  of  those  bodloa  !•  immaterial, 
and  accordingly  we  not  only  find  that  the  lyitenu  teem  to 
differ  greatly  from  each  other  in  the  amount  of  matter  com- 
poaing  thom,  but  that  the  bodiea  within  the  same  system 
differ  Id  their  relative  proportions  In  all  degrees.  'Wo  have, 
for  example,  some  lystemi  in  which  there  appear  to  be  two 
or  more  bodies  of  nearly  equal  lice,  whose  common  center  of 
gravity  most  therefore  fall  oatslde  of  any  of  them,  and  not^ 
u  in  ours,  within  the  volume  of  the  prinury.  Such  an 
most  of  the  doable  and  triple  stars.  The  number  of  lttmi< 
noni  bodies  in  any  system  is  alto  independent  of  the  by* 
potbesis,  aa  these  same  itars  as  well  aa  other  systema  with 
nnmeroni  Inmlnotu  bodiea  illustrate.  And  while  we  can 
aay  with  certainty  that  there  are  lystema  in  which  sovenl 
of  the  bodies  are  in  the  Incandewient  sUte  like  onr  sun, 
we  may  infer  with  at  least  great  probability  that  there  are 
many  la  which  none  of  the  bodiea  are  in  that  state — daik 
systems— concerning  which  there  seems  at  the  present  time 
BO  hope  ot  oar  ever  obtaining  the  least  intelligence.  The 
fuiHter  inference  that  in  the  ajstema  '9c«ela^1^%  lomioona 
bodiea  there  exist  other  non-\ixm\nou»  ^mA^o^  «^  w^  wx 
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euth  Rnd  tbe  otlier  planeta,  is  even  moro  oKtural,  and  hMd 
been  drawn  by  several  eminent  aBtronomcrs.  j 

It  ii  further  quit^i  immaterial  to  the  tlieory  of  a  homoa 
geneoua  universe  bow  dense  the  several  bodies  of  an;  system 
may  be.  In  the  solar  system  we  find  the  densest  planet 
(Mereary)  sixteen  times  denser  than  the  least  dense  one 
{,&atnm),  while  the  Earth  is  four  and  Mercury  eight  titiiea 
as  dense  as  the  Sun. 

Diminution  of  density  requires  a  proportional  ipcreastf 

of  volume,  and  we  may  conceive  a  body  attenuated  into  C 

ntere  gu,  and  occupying  a  vast  amount  of  apace.     An  entire 

•jBtem  may  thus  be  imagined  to  consist  of  a  single  body  in 

'^ii  rarefied  state.     Such,  in  fact,  arc  the  true  neiul<e,  and 

^      those  already  discovered  and  tested  by  the  spectrosco[ie  pre- 

Wntnumeroiia gradations  from  this  ideal  initial  forni  tostates 

*hich  exhibit  marked  tracea  of  organization  and  internal 

'ufferentiation.     We  have  the  spiral  nebula  in  Cttnei  Veni^ 

'^oa,  with  evidence  of  the  development  of  now  centera  near 

'ta  oater  limit.     We  hare  also  the  annular  nebula  in  /.t/ra 

^^th  a  very  definite  organization,  and  we  have  many  other 

,'^»narkablc   forms   which   indicate   tliat  these   nebulae  are 

**%    reality  nosoent  systems.     Moreover,  certain  star-systenia 

•«*.<)w  marks  of  more  or  less  imperfection  in  their  dcvclop- 

^^«nt,and  some  of  the  fixed  stars  themselves  afford  an  unceiv 

^^dn  and  partially  nebular  spectrum. 

^^  Assuming  the  molecular  aggregation  of  matter  to  have 
^•^^len  such  as  we  have  described,  we  are  justified  in  advanc- 
"^"^3g  a  general  theory  for  the  process  of  molor  oggregation 
^*iroughout  the  univerec.  MnlecnlHr  (ipcrcgiition  having 
^^gone  on  in  certain  parts  of  space  according  to  the  laws  al- 
■^""«uiy  mentioned,  until  in  any  one  of  these  parts  or  regions 
^^^  vast  volume  of  matter  has  been  accumulated  in  n  form 
■^^nalogous  to  that  which  wo  denominate  a  pas,  and  which  is 
^^till  and  constantly  atfected  by  its  normal  act.\N\\\«s,,  «u5 
""^i}]  in  process  of  developing  now  and  UigbeT  ot4tt&  q1  a 
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gngtim,  ft  point  U  aX  length  rauhed  In  which  the  degn» 
of  inoleenlar  aggr^ttioa  is  lofflcient  to  render  the  independ- 
eot  and  diacrete  oondition  c^  til  the  tnoleoalee  no  longer  main- 
tainftble,  and  a  generil  ioftucoce  begiUB  to  bo  felt  hj  the 
entfra  mua,  a  itate  of  nutable  etinilibrinm,  u  It  were^  en- 
tirely pervading  it.  There  thua  aruet  a  greatv  and  more 
pronoancod  am»emiu,  or  mutual  Infiucncc,  among  all  tlie 
partielei,  and,  from  the  condition  in  which  each  molecule  or 
leewr  groap  of  molecules  manifested  ita  activitiea  In  and 
upon  itself  or  only  upon  its  immet^te  associates,  thus  only 
•Ughtljr  or  not  at  all  affeoting  the  whole,  a  oondition  at 
length  eomes  to  exist  In  which  large  groups  of  moleenlea 
manifest  decided  activities  and  considerably  Influence  other 
like  groups  at  greater  and  greater  distances,  excitiug  here 
Tuticea  and  tliere  currents  and  waves  which  agitate  the  en- 
tire area  occupied  by  the  molecukrly  a^r^ated  matter,  or 
nebula.  It  could  be  shown  that  the  ultimate  result  of  this 
process  would  be  finally  to  bring  tho  entire  nebula  into  some 
definite  form  of  motion  in  a  common  direction.  Larger 
masses  would  absorb  smaller  ones,  stronger  currents  wonld 
neutralize  aiid  overcome  weaker  ones,  and  In  due  time  the 
entire  moss  wonld  aMome  a  uniform  motion  at  a  rnizu.  Its 
molecular  activities  continuing  as  before.  It  could  further 
be  experimcntaliy  demonstrated  that  this  general  molar  mo- 
tion wonld  eventually  become  vortical,  and  the  nebula  would 
sooner  or  later  assume  a  more  or  less  spherical  form  and 
commence  a  process  of  moW  aggregation  under  the  infln- 
ence  of  the  same  general  laws  tliat  govern  molecular  aggre- 
gation. Tlie  organization  of  systems  would  be  the  result. 
In  this  tliura  may  bo  an  infinite  variety  of  conditions  which 
detcnnine  the  manner  in  which  the  entire  mass  shall  be 
finally  aggn^tod,  whether  it  shall  remain  In  one  vast  mass, 
u  it  no  doubt  often  does,  or  whether  it  shall  divide  up,  as 
geetna  to  bo  tlio  more  usual  case.  Into  two  or  more  final  ag- 
gr^^gatce,  and  what  shall  bo  the  sue  &'&&  ^mKTtl  T«\itiona  of 
ewA  of  thcae  to  tho  rest  of  the  ftj»t«a».    tWsft  <sA!!£i&ni&« 
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Ivb  B&y,  tro  determined  by  the  inSnitGl;  varied  and  wliolly 
tortnitona  circiiiustaiices  existing  in  the  case  of  eauli  nebula, 
vid  of  the  different  parts  of  its  mass  at  different  periods  of 
its  history. 

From  the  analogy  of  the  solar  system,  and  from  what  tha 

^lescope  teaches  us  respecting  the  other  systems  of  space,  it 

*oald  seem  to  be  the  usual  course  for  the  nebular  mass  to 

•f'luire  a  considerable  velocity  of   rotation  about  an  axis 

before  its  parts  become  to  a  very  great  extent  coherent,  and 

'"  the  process  of  contraction  to  throw  off  numerous  rings  of 

■"atter  from  its  exterior,  which  by  accident  have  acquired  a 

P^Ver  cohesion  for  the  parts  of  themselves  tlian  for  the 

'"^tter  of  the  general  mass,  and  which  in  turn  become  ag- 

^^  S*^gated  into  spherical  maaeea  while  still  revolving  about  the 

*^4in  body,  and  often  themselves  throwing  off  in  their  turn  i 

**oiilar  rings  which  also  assume  the  spherical  form. 

In  this  manner  the  various  systems  of  space  are  supposed 
^  have  been  formed,  and  the  eolar  eystem  affords  so  many 
**ct8  pointing  to  such  an  origin  and  development  that  most 
^tronomers  now  accept  the  general  outlines  of  what  is 
**'iowTi  as  the  Nebular  Hypothesis,  while  the  controversy  has 
^'liefly  narrowed  down  to  the  details  and  minor  questions 
involved.  Space  forbids,  even  were  it  deemed  essential, 
^Uat  an  extended  account  should  be  here  introduced  of  the 
^^t*igin,  progrefts,  and  principles  of  that  celebrated  hypothesis,  | 
'^liich,  like  all  other  great  thoughts,  was  a  growtli  of  the  ! 
'ttiman  mind,  and  not  at  all  the  brilliant  conception  of  any 
single  brain.  Initiated  by  Giordano  Bmno  in  the  eixtecnUi 
*^ntury,  it  grew  with  Tycho  Brahe  and  Kepler,  woe  restated 
^j'  Sir  William  Ilerschcl,  formally  elaborated  by  Immanuel 
^ant,  and  after  much  discnEsion  was,  at  length,  propounded 
*t.ncw  by  Laplace  with  far  weightier  arguments  than  over 
Vkefore.and  In  a  great  measure  enbjected  to  the  tests  of  celes* 
tial  mechanics.  In  its  moat  general  aspects  it  is  in  entire  bar- 
*»iony  with  the  law  of  development  here  formulated-,  w>A.,wi 
%.tk  the  detailed  questiouB  ot  fact,  it  \a&  been.  e.Vio'W'Q.  ^^.'aX.^V 
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the  normal  operation  of  that  law,  wide  diflEerenoea  aie  not 
only  presumable  but  even  necesaaiy  in  difEerent  ayafcema  and 
different  nebalse.  It  is  not  even  necessary  that  all  nebnlsa 
should  ever  become  differentiated  into  definite  aystema  with 
discrete  bodies.  Conditions  can  readily  be  conceived  in 
which  no  further  progress  shall  ever  take  place  than  the 
formation  of  a  gaseous  volume,  which  may  remain  in  that 
state  for  an  indefinite  period  or  be  early  dissipated. 

It  must,  however,  be  steadily  borne  in  mind  that  this 
gaseous  or  nebulous  condition  is  one  of  a  high  degree  of  ag- 
gregation. Before  the  operations  which  may  be  designated 
as  molar  can  commence,  a  degree  of  aggregation  moat  be 
reached  far  exceeding  that  which  exists  in  those  moleenlea 
which  are  the  vehicles  of  luminous  radiations.  The  particles 
constituting  the  ethereal  matter  of  interstellar  space  must  be 
supposed  to  be  so  minute  and  relatively  far-separated  as  not 
to  exert  upon  one  another  any  appreciable  influence  tending 
to  produce  molar  aggregation  or  oiganization ;  just  as  one 
system  in  space  exerts  no  appreciable  influence  upon  another 
system.  From  this  condition  to  that  of  a  true  gas  the  inter- 
val is  analogous  to  that  which  separates  star-systems  from 
one  another,  as  compared  with  that  which  separates  the  bodies 
of  the  same  system. 

The  laws  of  molar  aggregation,  as  the  term  is  here  em- 
ployed, have  been  subjected  to  a  profound  analysis  by  Mr. 
Herbert  Spencer  in  his  "  First  Principles,**  with  the  chief 
results  of  which  I  so  fully  agree  that  I  take  pleasure  in 
referring  the  reader  to  tliat  work  for  the  completion  of  the 
scheme  which  is  here  only  begun,  and  which  space  would 
have  forbidden  me  to  enter  upon  even  had  there  existed  no 
such  work.  But  in  doing  this  I  also  call  the  reader's  atten- 
tion to  certain  considerations  which  may  seem  to  him  to 
detract  from  the  force  of  Mr.  Spencer's  argument.  For  a 
discussion  of  these  points,  and  an  attempt  to  reconcile  cor- 
tain  apparent  inconsistencies  in  Mr.  Spencer's  system,  I  refer 
tie  reader  to  the  paper  on  ^^  Coamic  ttn^  Ot^xos^  ^^^Vae> 
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tion,"  already  citwi  in  the  last  clinpter  {/'upm,  p.  IIU).     I 
hhve  there  puintod  uiit  the  fact  that  iiiun:   tlimi  uiic  coa- 
mical  process  is  called  by  the  name  of  Kvolutiun,  and  thU 
not  only  by  the  public  in  general  hut  by  Mr.  Siicnccr  him- 
Klf;  luid  moreover  thiit,  singularly  enoufrh,  tlie  c-tlcctH  of 
the  two  directly  opjioflite  processes  go  by  the  same  nanie. 
That  this  is  due  to  a  defective  tenniiiolugy  is  also  there 
Eliown,  and  an   attempt   is  made   to  apply  the  true   prin- 
ciples and  proper  appellations.      I   will   only  further  say 
liere  that  the   general   result  of  this  analysis   is   tu  inval- 
idate the  claims  of  the  term  evolution  to  the  fundamental 
place  assigned  to  it  by  Mr.  Spencer.     The  two  great  op- 
JKwing  laws  or  principles,  which  nnderlio  the  phenomena 
of  tbe  entire  univcnic,  indeed  exist,  and  aro  areumtcly  for- 
malated  by  him.     The  one  consista  in   tbe  integration  of 
Xnatter  and  the  dissipation  of  motion,  and  the  other  in  the 
integration  of  motion  and  tbe  dinntcgration  of  mutter.     But 
Xbe  evolution  of  a  solar  system   is  brought  about  by  the  . 
^predominance  of  tlie  first  of  these  principles,  whilu  the  evo- 
lution of  an  organism  is  dnc  to  the  at  least  apparent  local  1 
"prevalence  of  the  second. 

The  eoDclusion  to  which  this  points  is,  that  some  other  ' 
term  besides  "  evolution "  should  be  employed  to  express 
these  processes  and,  after  dne  consEdemtion,  the  word  "  ag-  I 
gregation,"  al^  extensively  employed  by  Mr.  Spencer,  has 
been  selected  as  most  faithfully  designating  the  first  of  these  | 
processes,  while  the  opposite  process  may  still  bo  called  dis-  \ 
■ipation  or  disintegration.     "  Dissolntion "  may  also  some- 
titnes  be  appropriate.     Yet  there  are  cases  in  which  none 
of  these  terms  will  apply,  and  the  antitlicsis  to  aggregation 
**Mj  sometimes  be  expressed  by  the  term  aegreyation.    This 
"^ord  embodies  two  somewhat  distinct  notions,  a  primary  one 
denoting  the  separation  of  groups  and  a  secondary  one  do- 
'^oting  the  selection  of  similar  units.     Mr,  Spencer,  as  already 
^bown  {tupra,  p.  165),  has  made  it  fill  an  important  place  in 
^is  system.     The  phenomena  of  BegregatWu  ^o  tviA.  vnar 
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VDtil  the  process  of  molar  aggregation  comes  to  be  stnmglj 
connteractod  by  the  opposite  process,  and  under  the  joint 
action  of  the  two  processes  grou]is  of  like  units  are  formed. 
Such  groups  of  like  units  constitute  the  homogeneous  a^ 
gregates,  t.  e»^  tlie  various  substances,  of  which  matter  is  com- 
posed. The  great  law  of  progress  in  the  universe,  therefore, 
is  the  law  of  aggregation,  and  evolution  is  due  to  the  resist- 
ance which  this  law  meets  with  from  the  opposite  law  of  dis- 
persion, out  of  which  conflict  not  only  substances  and  worlds 
but  oiganic  forms  are  evolved. 

I  can  not  refrain  from  expressing  my  regrets  that  Mr. 
Spencer  should  have  left  unwritten  the  two  volumes  on  ^  In- 
oiganic  Evolution  ^  which  he  admits  were  necessary  to  com- 
plete his  scheme  of  philosopliy.*  I  should  have  expected  to 
find  in  that  treatise  a  complete  exposition  of  the  chief  prin- 
ciples which  have  governed  the  activities  of  the  material 
elements  throughout  the  entire  process  of  world-making, 
from  the  ji^ascous  nebula  to  the  ^*  burned-out  star."  But,  in 
the  absence  of  any  systematic  treatment  of  this  subject,  let  us 
endeavor  briefly  and  rapidly  to  follow  the  process  of  aggre- 
gation from  the  point  at  which  a  gaseous  nebula  has  been 
fairly  formed  to  its  complete  organization  into  a  system. 

Before  commencing,  however,  we  must  gain  a  somewhat 
dearer  idea  of  what  constitutes  a  nebula.  If  we  define  this 
primary  condition  as  gaseous,  we  should  not  by  any  means 
imply  that  it  consists  of  a  single  homogeneous  gas,  such  as 
would  be  represented  by  any  of  the  gases  known  to  chemis- 
try. If  the  so-called  chemical  elements  are  simply  so  many 
'  stable  molecular  aggregates  whose  differences  are  due  to  dif- 
ferent modes  and  degrees  of  aggregation,  tlien  the  gases  of 
our  earth  are  simply  the  most  diiOfuscd  state  in  which  masses 
of  these  aggregates  can  be  obtained.  A  gas  is  a  diffused 
mass  of  homogeneous  aggregates,  and  this  definition  is  as 
true  of  the  compound  gases,  fteam,  carbonic  acid,  or  vapor 

^See  bi§  letter  to  the  **  North  Anericaii  lUrtew,**  publiibed  la  ApptBdix  to 
^Shkgj''wUkfi.479;  sl«>, -SocWUcFr  ^fA.\»>*V 
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0f  alooliol,  M  of  the  dinple  ones,  such  as  vapor  of  mer- 
curfy  hjdrogeiiy  nitrogen,  or  chlorine,  the  last  named  of 
wfaidi  ia  visible  to  the  naJced  eye.  It  might,  then,  be  natu- 
rallj  toppoaed  that  the  matter  of  a  nebnla  would  contain  a 
number  of  soch  gaaea;  and,  as  it  is  scarcely  to  be  presumed 
that  all  the  modes  of  forming  aggregates  sufficiently  stable 
to  resist  deeomposition  are  represented  on  our  planet,  so,  in 
addition  to  some  of  those  found  here,  it  is  reasonable  to  ex- 
pect tluit  a  nebula  will  contain  some  not  known  to  us. 

In  so  fur  as  the  spectroscope,  to  which  indeed  we  owe 
our  positive  evidence  of  the  existence  of  true  nebulse,  is  able 
to  inform  us,  this  view  is  confirmed.  Two  of  our  common-  i 
cat  gases,  hydrogen  and  nitrogen,  have  been  identified  in 
nebuhe,  and  at  least  one  which  lias  not  yet  been  identified 
vrith  any  element  with  which  we  are  acquainted.  When  we 
consider  what  kind  of  things  these  nebulce  are  as  objects 
of  scientific  observation,  it  seems  wonderful  that  even  this 
much  should  have  been  positively  learned  of  their  nature. 

Every  modification  of  tlio  nebular  hypothesis  yet  put 
forth  has  been  compelled  to  assume  that  the  original  nebu- 
lous mass  is  in  an  incandescent  state  at  the  period  when  its 
condensation  begins.  This  requirement  has  been  the  chief 
objection  to  the  hypothesis,  and  many  have  declared  that  no 
reason  could  be  given  for  supposing  diffused  gaseous  mutter 
to  be  thus  affected.  Whence  comes  this  lieatt  The  only 
probable  source  is  the  friction  of  the  gaseous  molecules 
among  themselves.  But  can  this  be  violent  enough  in  so 
rare  a  medium! 

To  get  rid  of  this  difficulty  it  may  be  supposed  that  vho 
heated  condition  may  have  been  a  secondary  one,  and  duo,  in 
fact,  to  the  aggregation  of  matter,  No  reason  exists  why 
cold  particles  may  not  become  collected  into  a  diffused  mass. 
The  inherent  motions  of  these  particles  are  not  diminished, 
neither  are  they  increased,  by  such  a  grouping.  But,  these 
motions  remaining  the  same,  their  circuits  are  diminished 
bjr  association  with  other  particles,  and  an  ^SiwsX.  \o»n  \sfc 
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conceived  to  take  place,  even  among  moleenlei^  analogous  to 
that  which  we  daily  obaenre  to  convert  mechanical  motum 
into  hcttt.  Or,  to  apeak  more  definitely,  this  maaaing  of  the 
nioleculeH  and  the  conaeqnent  ahortening  and  multiplying  of 
their  circuita  of  motion  eventmdly  extend  to  the  leaser  aggre- 
gates constituting  the  omnipresent  interstellar  ether  in  auch 
a  manner  as  to  transmit  some  of  the  longer  vibrationa,  at 
least,  to  our  eyes  and  produce  the  aenaation  of  light  Such 
an  effect  must,  however,  be  accompanied  by  heat,  and  when 
we  consider  by  what  violent  motiona  auch  a  mass  mnat  be 
agitated  in  order  finally  to  aet  itaelf  revolving  upon  a  general 
j  axis,  it  may  not  be  too  much  to  expect  that  from  this  agita^ 
tion  heat  will  be  evolved.  Certain  it  ia  that  all  visible  nel>* 
ul»  are  in  a  self-luminous  state.  It  can  not  be  known,  how- 
ever, bow  many  there  may  be  which  have  not  yet  reached 
the  self-luminous  state,  and  are  therefore  invisible  to  us. 

It  does  not  seem  necessary  to  suppose  that  the  subsequent 
contraction  of  a  nebulous  mass  either  is  due  to  this  high 
temperature  or  requires  it.  The  tendency  of  all  matter  under 
the  law  of  gravitation,  considered  as  an  unexplained  fact,  ia 
toward  concentration.  The  evolution  of  heat  is  rather  the 
check  put  upon  this  tendency,  and,  in  so  far  as  it  exerts  an 
influence,  exerts  it  in  a  direction  the  reverse  of  gravitation. 
It  is  an  illustration  of  the  perpetual  rhythm  between  the 
forces  of  concentration  and  diffusion.  Wlien,  for  any  rea- 
son, the  former  acquires  an  impetus  which  carries  it  to  great 
lengths,  it  is  resisted  with  greater  and  greater  violence  by 
the  antithetical  forces  evolving  great  heat  and  eventually 
restoring  the  normal  equilibrium,  or  at  least  the  true  ratio 
existing  l>etween  the  two,  in  the  portion  of  space  in  which 
tlic  phenomena  occur.  It  seems  altogether  probable,  there- 
fore, that  in  the  process  of  contractior  of  a  ncuulous  *;iasa, 
and  its  formation  into  a  true  system  of  worlds,  the  amount 
of  heat  radiated  is  in  the  end  equal  to  the  amount  produced 
hy  condensation,  which  disposes  entirely  of  the  supposition 
^Itst  there  must  exist  an  incandeBceiit  n^vs^a^  ^\.  th^  outset 
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The  KKullcd  "cooHDg  off"  U  ouly  spparunt,  And,  wlillfl  at 
times  the  aiuount  of  heat  inay  be  dlminiitbGd,  at  other  tliiioa  It 
will  he  corrGg[K>ndingly  increased.  If  the  nuliation  of  Iient 
from  the  aurfnec  of  a  body  iiito  spaeo  tends  to  cool  it  off,  m 

tdoes  the  eon^taut  diminution  of  i(a  volume  without  loea  of 
Tasui  tend  to  heat  it,  and  throughout  its  career  ihae  two 
intlueaceg  must  antagonize  each  other.  It  u  only  after  the 
limit  to  po!«iblo  couiraction,  due  to  the  nature  of  matter 
itself,  begins  to  be  reaehod,  that  the  amount  of  radiation  of 
heat  comex  greatly  to  exceed  the  amount  of  its  generation, 
and  tliat  the  body  actually  begins  to  cool  oS, 

This  brings  us  to  the  coneidcration  of  the  nature  of  tliit 

foim  of  material,  or  molar,  aggregation  which  results  in  the 

K    formation  of  world-eyeteme.     From  our  terrestrial  point  of 

'*'    View,  dealing  chiefly  with  solids,  it  seems  to  us  at  first  sight 

tta  if  the  solid  form  of  matter  was  the  normal  or  primary 

form.     Chemistry,  it  is  true,  disabuses  us  of  this  idea,  but  it 

"it  not  until  we  eontemplato  the  entire  history  of  our  globe 

^Uid  system  that  we  fairly  realize  how  modem  and,  as  it 

"^rere,  exceptional  the  solid  form  of  matter  is.     Most  of  the 

^ases  known  to  us  arc  simply  the  most  diffused  state  obtain- 

afible  of  the  elementary  substances  of  the  globe.     Few  now 

-3tced  be  toUI  tliat  all  matter  can,  actually  or  theoretically,  ho 

'nade  to  asaunto  either  the  solid,  lit]uld,  or  gaseous  condi- 

~tion.     Only  a  few  substances,  such  as  carbon,  have  failed  to 

Jield  to  the  attempts  that  have  been  made  tovolatilizc  them, 

irhile  qnite  recently  tho  most  obstinate  of  the  gnses  have 

been  liquefied  and  solidified.     Tho  liquid  state  is  intermc- 

*liate  between  tho  solid  and  the  gaseous,  and,  though  often 

*j)pearing  very  distinct   from   either,  has   been   rt'peatedly 

^liowQ  to  be  capable   of   exhibiting  all   the  intermediate 

Xtages.     Still,  each  substance  has,  it  would  seem,  a  definite 

^lane  for  each  of  these  states  or  forms,  and  when  it  is  com- 

^:>cned  to  surrender  one  it  passes  over  all  intermediate  onei 

^nd  flssumcs  tho  next  state,  and  so  on.     Now,  the  ^h^e.\<i'fi. 

%ic(  which  renders  tbeae  forms  dUtmct  \iy  w>  i.u  «&  e«.Y^'^ 
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ment  liu  been  able  to  Indieate,  diffemoe  in  tbe  length  of 
the  path  or  orbtt  in  which  the  moleenlea  move.  In  a  gM 
the  moleouleB  describe  long  paths  and  move  freely  abMt 
among  one  another  in  definite  wajra  and  with  fixed  veloeitiec 
In  liquids  they  describe  much  shorter  ortnts,  and  come  mndi 
more  frequently  into  contact  with  one  another.  In  solids  the 
distances  traveled  are  still  less,  the  orbits  fixed,  and  the  num- 
ber of  contacts  much  more  frequent  In  gases  there  is  ready 
diffusion  of  molecules  according  to  a  fixed  law.  In  liquids 
the  molecules  intermingle  much  less  rapidly,  but  motions  may 
be  communicated  with  some  ease.  In  solids  the  moleenlea 
no  longer  diffuse,  though  motions  are  readily  |»x>pegated. 
But,  besides  these  so-called  perfect  gases,  liquids,  and  8olid% 
there  nro  all  shades  of  intennediate  forms  connecting  them. 

It  is  essential  to  distinguish  clearly  what  are  here  de* 
nominated  molecular  aggretjatea  from  molar  aggregates. 
I  Molecular  aggregates,  as  already  defined,  consist  of  atoms 
of  primary  matter,  or  of  compounds  of  such  atoms  in  differ* 
;  cut  degrees  of  aggregation.  Every  such  aggregate  const!* 
i  tutc8,  therefore,  a  true  molecuhj  and  is  not  different,  except 
:  in  the  many  degrees  of  aggregation  to  whieli  the  )»rc8ent 
theory  assumes  all  matter  to  bo  subject,  from  the  cliemist^s 
conception  of  a  molecule. 

A  molar  aggregate  consists  of  a  volume  of  matter,  all 

the  molecules  of  which  are  alike.    It  is  a  homogeneous  mass 

of  matter — a  quantity  of  like  molecules  aggn*g»te(l  together. 

Any  gas  is  a  molar  aggregate,  while  each  of  its  molecules 

is  a  molecular  aggregate  of  the  same  upeclee.    The  same  is 

of  course  true  of  any  liquid  or  any  solid,  since  these  are 

j  j  only  different  forms  which  all  molar  aggregates  may  assume 

i  j  under  proper  conditions  without  altering  their  identity.    For 

!  brevity's  sake,  molecular  oggregates,  thus  defined,  may  be 

:  designated  simply  as  moUculee^  while  molar  aggregates  may 

j  with  entire  propriety  be  called  m4jui9e8. 

The  different  chemical  elements  are,  therefore,  so  many 
distinct  apcciea  oi  molecular  aggregOLlea,  ot  mA!wd\«^'«\i\!^ 
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the  dificrvnt  malar  aggrcgntiw, or  mBiwcfl,  wliitlt  tliu  ■ggragfr 
tiuu  of  many  such  iiiuleculea  rcHuIts  in,  nmy  bo  undentood 
u  «o  many  ^iotiiict  gtthaiancea. 

It  may  be  furtlier  remarked,  as  a  fact  of  grent  importuice 
in  the  organization  of  inasBcs  of  mutter,  tbat  tliu  praeeasof 
intcgnitiun  U  attcitdtH]  by  a  coimtuiit  tendency  to  segreipttlMif 
which,  aa  Mr,  Spencer  obowe,  att'ccts  musMS  and  beoouM  tha 
true  element  of  oi^nizatiou  tbfuughoiit  the  entire  proeeflt 
of  eTolutioD.  It  only  requircB  to  be  added  here  lliut  tills  s^ 
regalive  tendency  exteitda  to  molecules  aUo,  iind  it  ia  really 
tliia  which  renders  the  distinct  exiatcnee  of  molar  aggregates 
poMlble.  Bnt  for  this  law  of  t^regatlon,  by  which  like 
inoleeiileB  gravitate  toward  one  anotlier,  there  conld  exist  no 
distinct  auhriatuxt,  such  as  iron,  carboo,  or  nitrogen,  and 
the  molecnlca  of  all  these  enhstances  would  bo  promiscu- 
ously commingled,  resulting  in  a  typical  chaos.  Bnt  under 
the  law  that  "  like  seeks  like,*'  which  may,  indeed,  be  cajiablo 
of  a  physical  expUnation,  the  molecules  of  the  same  species 
cohere  more  strongly  with  one  another  tlian  witlt  those  of 
different  species,  and  fonn  masses  of  more  or  less  dotinito 
extent  and  regularity  of  outline.  It  need  not  bo  repeated 
tliat  the  theory  of  the  constitution  of  matter  now  quite 
firmly  established  upon  an  experimental  bnsis,  docs  not  per- 
mit any  constant  contact  of  these  molecnlcs  in  the  mass, 
eitlier  in  the  gaseous,  liquid,  or  solid  condition,  but  only  occa- 
nooal  or  oft-repeated  contacts  due  to  unceasing  activities  in 
more  or  less  definite  paths,  orbits,  or  circuits  of  greater  or  less 
extent  and  in  longer  or  shorter  periods. 

At  there  Ii  no  necessary  limit  to  the  possible  mlnutcnen 
«f  molecules,  so  there  need  be  none  to  tliolr  possible  mag-. 
nitnde.  A  molecule,  large  enough  to  be  seen  and  handled, 
might  be  conceived,  as  well  as  one  T.VTV.iVT.nT  *^'  *"  ^'"^^^  '^ 
diameter,  which  corresponds  to  some  of  tho  measurements. 
Bat  it  seems  to  be  a  concrete  fact  that  the  only  molecules 
which  BctDsI))'  do  form  msMcs  nro  snch  uWq  Wi\v\u  cnt^»\'^ 
limlu,  the  bugeat  of  which  are  vastly  be\ov)  \Vq  oa.'^'sA.'^  « 
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tbe  lilglieit  mlcrotcopie  power  to  deteet  thenii  wbfle  the 
leist  are  far  loai  mlnate  than  the  nnita  of  the  ethereal  me* 
diuin. 

Eveiy  nebnhi  moat  constat  of  mohur  matter,  i.  e^  of  mo* 
lecttUur  aggr^atea  which  fall  within  the  range  neccnaiy  to 
render  them  capable  of  mohur  aggregationi  and  In  point  of 
fact  each  doea  oouaiat  of  aevend  or  many  apeciea  of  ancli  mole- 
eulea  and  of  the  corresponding  substances  prodnced  by  their 
molar  aggregation.  Beyond  the  few  valuable  facts  which  the 
spectroscope  has  revealed  to  na  respecting  the  score  of  true 
nebulfo  determinable  in  the  hea  vens,  we  know  absolutely  noth* 
ing  of  wliat  nebulo  are.  The  nebular  hypotheaisi  however,  is 
far  older  than  the  spectroscope,  and  in  that  instrument  it  has 
certainly  found  a  faithful  defender*  so  far  as  it  has  gone,  and 
this  at  the  precise  point  where  defense  was  most  needed.  It 
was  from  the  strong  array  of  cumulative  evidence  which  the 
solar  system  affords  that  the  nebular  hypothesis  (not  so  called 
by  Kant,  or  until  recently)  was  formulated.  This  evidence 
points,  with  scarcely  an  adverse  fact,  to  the  dwdopment  of 
the  solar  system  out  of  an  original  mass  of  matter,  in  which 
all  the  planets  and  satellites  were  embraced,  and  existed  in 
a  diffused  state.  The  incandescent  condition  of  this  matter 
is  required  by  chemistry  as  well  as  by  physics,  since  there 
are  in  our  globe  many  substances  whose  existence  in  the 
gaseous  state  presupposes  great  heat.  The  heat  required  to 
volatilize  the  metals  is  enormous,  and  tliere  are  certain  other 
substances,  such  as  silicon,  for  which  still  greater  tempera- 
tures are  demanded.  It  may,  however,  be  a  question 
whether  these  substances  can  not  exist  in  nebulas  at  low 
temperatures  in  a  condition  not  strictly  gaseous,  but  really 
solid,  only  in  exceedingly  minute  molar  aggregates,  aa  a  sort 
of  ^  cosmicul  dust "  or  mist. 

It  is  mucli  more  probable,  however,  that  tliese  substances 
Tcqmring  so  great  heat  to  liquefy  and  volatilize  them,  have 
been  ereaUd^  t .  ^.,  develipped^  durlivf^  U\e  \jroprcss  of  the  for- 
iiiatiou  of  the  system,  out  ot  iMXAi\i^a  «ivi»dcj  ^i^i!i^e^%  \\\ 
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.  Mtier  fomu  and  statoa  of  aggregation.  On  tlie  uasiiinplion 
tUt,  during  tliti  earlier  part,  and  purLap  during  all  but  tliu 
*ery  latent  periud,  uf  tliis  procus^  iliti  tbiiiperaturo  of  the 
nascent  sydtein  is  increuaiiig,  it  ii  reuuonulilu  to  Biipijow  lliat 
tlie  inteuM!  heat  would  cauau  tlie  lii'eiiking  up  of  conio  of  tlio 
loolecular  aggregates  wliieli  woru  capable  of  luuintaiuiiig  tliu 
I  gueouB  form  ut  low  totnpcratunid,  and  would  at  tliu  Hatnu 

I  time  caiii«  tlio  fonnutiou  uf  now  aggrcgatuu  only  eapublu  of 
iiiaintainitig  tliut  form  under  tbe  high  teinpenitures  to  wliieli 
tliey  Mere  subjocteJ  at  the  time  of  tlit:r  foniuitiou,  many  of 
*liieli,  nevertlieleas,  would  prove  sutticifntly  stable  to  pra- 
•erve  llicir  own  new  form  of  aggregation  after  the  tcnipcni- 
'<"%  should  go  down,  and,  inatcad  of  reverting  to  their  former 
^idition  on  the  cooling  of  the  Bystein,  would  aesumo  Buccea- 
Wiftlj,  tiie  liquid  and  the  eolid  conditions,  and  become  con- 
*"tiient  parts  of,  and  distinct  Bubstaiiccs  in,  tlio  cooled-oS 
P'anetg. 

TThiB  theory  of  the  orif^in  of  all  those  terrestrial  sub- 
f'UccB  which  require  great  heat  to  liquefy  or  seiwrate  them 
""^o  gaa  is  supported  by  Bome  facts.  In  the  first  place,  none 
_  the  gases  of  these  substances  have  been  discovered  to  exist 
'"  any  of  the  nebuliB.  The  only  two  terrestrial  EubBtancea 
"^*»8  far  deten.iiiied  with  any  certainty  are  hydrogen  and 
"'^^t^jjien.  The  latter  of  these  exists  in  a  free  state  in  the 
^■i  r-tli'g  atmosphere,  forming  obout  four  fifths  of  its  volume 
*'*^  over  three  fourths  of  its  weight.  The  former  does  not 
^^'^''^t  in  a  free  state  in  tho  atmosphere,  in  consetpiencu  of  its 
*t  »'«jng  affinity  fur  oxygen,  which  is  present  there  in  excess, 
"*«3  whose  union  with  it  forms  the  waters  of  onr  glolic. 
■'***th  of  these  suhstances  are  giiM.'S  at  all  temperatures  pro- 
**^«ible  by  artificial  menus,  and  have  only  very  recently  been 
*^*Jc  to  aiisnnie  the  liquid  and  solid  stntes  bv  tbe  iiwe  of  ex- 
,  ^'^^t-dinary  devices  involving  immense  pressure  accompanied 
•^     *«itense  cold. 

The  other  definite  line  which  the  6pccltttw\  cS.  tcrts^vft. 
^'^ni/w  preeenta  k  near  to  that  of  barium,  \>\i^ 
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not  to  be  the  bariumJiiie.  It  la,  thereforoi  tn  unknown  snlh 
stanoe,  and  nothing  oan  be  add  of  its  propertiea.  Ita  prox- 
imity to  the  bariuinJine  in  the  apeetrnm  can  not  oeitainlj  be 
taken  to  indicate  any  apecial  reaemblance  to  that  metal,  and 
it  ia  probably  a  gaa  at  low  temperaturea  like  hydrogen  and 
nitrogen. 

In  the  aeeond  place,  aa  to  tt^eae  laat  two  anbataneea,  on« 
of  them  (hydrogen)  ta  preaent  id  nearly  or  qnite  all  the  aelf* 
luminona  bodiea  whoae  apectra  have  been  obaerved,  where  it 
aeema  to  occupy  a  poaition  far  ont  in  the  upper  atmosphere* 
Aa  to  nitrogen,  ita  preaence  in  auch  bodiea  ia  doubtful  ao  far 
aa  the  apectroacope  ia  able  to  inform  ua,  but,  aa  it  exiata  in 
auch  quantitiea  in  the  earth  and  our  atmoaphere,  the  belief  ia 
strong,  especially  among  those  who  accept  the  nebular  hy- 
pothcsis,  that  the  failure  to  discover  it  there  is  due  to  our  im« 
perfect  methods,  or  to  our  ignorance  of  the  manner  in  which 
the  phenomena  of  the  spectroscope  are  to  be  interpreted. 

The  recent  triumph  of  science,  in  the  discovery  of  oxy- 
gen  in  the  sun  by  Dr.  Henry  Draper,  only  serves  to  show 
how  easy  it  is  to  overlook  facts  all  the  while  perceptible,  and 
gives  great  hope  that  not  only  nitrogen  but  many  other  sub- 
stances will  yet  bo  found  there,  which  some  have  thought 
could  not  be  tlicre  because  not  yet  discovered.  Tlie  fact 
that  an  element  exists  in  the  earth  may  not  be  proof  that  it 
must  exif^t  in  the  sun,  even  on  the  assumption  that  the  sun 
is  the  parent  of  all  the  planets,  but  it  is  strong  presumptive 
evidence  that  it  is  also  there.  It  is,  however,  much  stronger 
proof  that  it  existed  in  the  general  mass  as  late  at  least  oa 
when  the  earth  was  formed  out  of  it,  and  therefore  in  tho 
original  nebula,  as  shown  by  olMcrvation  on  other  nebulte. 
It  is  an  interesting  fact,  however,  tliat  there  should  be  found 
in  the  spectra  of  nebulie  a  line  easily  identifiable  as  that  of 
our  abundant  gas  nitrogen,  which  the  spectrum  of  the  sun 
does  not  yield.  It  must  be  remembered  that  the  spectrum 
of  a  nebula  belongs  to  a  different  class  from  tliat  of  tlie  sun, 
consisting  of  bright  lines  on  a  dark  ^uxA^  "viVViVl  \\idicatca 
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&  laminooa  gas,  the  latter  consiating  of  dark  lines  on  a  bri^lit 
gTonnd,  indicating  an  Incandescent  Bolid  or  liquid  interior, 
tlie  rays  of  which  pa§6  througli  a  cooler  gaiiCOUB  atinogplierc. 
Now  this  antithesis  in  the  comtitntion  of  tlie  two  bodicB 
may  explain  why  certain  elenieiite  existing  in  both  may  bo 
Qpable  of  Bpectruscopic  determination  only  in  one,  owing  to 
peculiar  cunttitiuns  eujiplieO  by  the  sjieftal  nature  of  the  sub- 
itanoes  themselves ;  for  it  ia  by  no  means  probable  that  tlio 
•pectroBcope  gives  ua  iin  account  of  alt  the  subfltunces  exiat- 
ing  in  the  bodies  examined  by  it. 

M'hile,  therefore,  there  la  nothing  in  the  facts  tlius  far 

dbcoreml  whicli  is  opposed  to  tbe  tlieory  that  the  terrestrial 

ntbstancea  having  high  melting  and  volatilizing  points  hnve 

''een  developed  out  of  nggregatcs  which  are  gaseous  at  lower 

'p'npcraturcB  in  the  process  of  evolution  of  planetary  eys- 

Ieins_  these  facts,  so  fiir  as  they  apply,  appear  to  favor  such 

^  hypothesis.    AVe  certainly  find  such  substances   in   our 

f '  **n\\  and  in  the  intensely  heated  bodies  of  8pacc,  as  well  as 

IB  Such  meteoric  aggrog:ite*  us  from  time  to  time  reiicli  our 

P'fttiet,  tnd  we  have  nut  yet  found  any  such  in  any  nebula. 

"  tbo  latter  be  conceived  as  gaseous,  and  the  solar  system 

'^  Conceived  as  only  a  developed  state  of  one  of  them,  either 

'otie  Bocti  hypothesis  must  be  bronght  forward  to  explain 

"'c  existence  of  such  substances  in  the  earth,  or  tlio  original 

"**««  mnet  be  aapposcd  to  possess  a  sufficient  degree  of  heat 

**  ikiaiiitain  them  in  the  gaseous  form,  wliich  would  be  enor- 

"•ons.    And  on  the  theory  here  advanced  of  the  origin  of 

"^Ikuhe  themselves,  tlie  assumption  of  so  great  an  initial 

'^'kiperature  is  wholly  inadmissible.     Prior  to  the  state  in 

*hich  the  degree  of  molar  aggregation  is  sufficient  to  oeca- 

"^Tt  a  great  amount  of  friction,  the  temperature  of  tho  pri- 

I'^ry  molecular  aggregates  must  be  nearly  that  of  space,  and 

.^  can  rise  only  as  Increase  of  aggregation  and  molar  motion 

**creases  that  friction  and  converts  material   motion   into 

®^*>ereal  vibration.     Nebuls  must,  therefore,  poBsesH  a  long 

■^*tory,  of  which  neither  tlie  telescope  not  t\\e  ft^jecXxcftrao^ 
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oan  (^V6  any  rcoord — the  pre>liiminoiis  period — ^in  wUdi,  of 
eoorae,  no  gases  can  exiat  except  thoae,  like  hydrogen  and 
nitrogen,  which  maintain  their  gaaeons  form  nnder  extremely 
low  temperatnrea.  And  it  is  reaaonable  to  anppoae  that  dor> 
ing  thia  period  other  gaaea  may  exiat  aaioeiated  with  theee» 
whichi  however,  unlike  them^  are  unable  to  sustain  the  aue- 
eessively  higher  and  higher  temperatures  which  the  nebula 
aoquirea  in  ita  process  of  concentration  and  organization  into 
a  system,  and  at  certain  stages  of  this  process  are  dissociated 
and  resolved  into  aggregates  of  a  different  constitution  suited 
to  these  temperatures.  It  is  further  reasonable  that  some  of 
these  latter  new  aggregates  should  assume  the  liquid  and 
solid  forms  at  temperaturea  still  high  aa  compaied  with 
those  to  which  we  are  accustomed,  and  should  constitute  in 
the  cooled  crust  of  planets  the  metals  calcium,  aluminium^ 
etc,  as  well  aa  silicon.  Indeed,  it  would  not  be  at  all  diffi- 
cult,  on  this  assumption,  to  account  for  the  existence  of  all 
the  elements  found  on  the  earth,  were  it  known  for  a  cer- 
tainty that  none  existed  in  the  parent  nebula  except  the 
three  of  which  the  spectroscope  furnishes  the  proof. 

We  will  leave  it  to  the  nebular  hypothesis  to  explain 
the  progress  of  the  nebulous  mass  from  the  early  luminoua 
state  to  which  we  have  traced  it  down  to  that  in  which  the 
several  planetary  bodies  have  been  disenpiaged  and  formed, 
assuming  the  reader  to  be  already  familiar  with  both  the 
evidence  in  its  favor  and  the  somewhat  inharmonious  infer- 
ences which  liave  been  drawn  from  it,  all  convei)i;ing,  never- 
tlieless,  toward  the  development  of  one  of  the  grandest  of 
human  conceptions — the  evolution  of  the  solar  system. 

Leaving  all  other  systems  out  of  view  for  the  time  beings 
and  contemplating  our  own,  we  have  next  to  consider  the 
closing,  as  we  have  just  considered  the  opening,  scenes  in 
the  great  drama  of  cosniical  organization. 

-At  the  epoch  in  the  history  of  onr  system  in  which  we 
^     lire,  we  obeerve  that  from  the  cenlt;]!  xnaifn  ei^t  planets^ 
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vuying  greatly  in  size,  volume,  dciiuity,  and  otlior  c 
tsticH,  and  agrcving  ia  maay  respects,  liave  beeo  diungigwl 
and  Dot  only  funiiL-d  into  sjilmroidal  bodies,  but  ao  tmr  cooled 
down  as  tu  be  uu  lunger  £c'lf-lumir>ous  after  the  nuuiDer  of 
the  nocleiu  or  buu  and  of  other  fixed  etart.  In  addition  t4 
tliese  a  greut  iininber  of  ematler  bo<lies  are  firand  to  oocapj 
the  Bpat-'v  intermediate  between  Mare  and  Jnpiter,  while  the 
existence  of  a  ninth  planet  witbiu  die  orbit  of  Mercury  hu 
been  suspected.  Innumerable  otUer  bodies,  under  the  nunet 
of  comets,  aerolites,  and  meteorites,  are  alio  obaerved  to  be 
_  constantly  flying  tlirougb  the  interplanotaiy  IfMOU,  nuQf  of 
^  which  are  known  to  move  in  orbits  around  the  ran,  It.ia, 
Mowowr,  now  bdieved  th&t  «11  the  tpaoe  of  the  lolar  e^tam 
is  eecnpfed  bgr  minnte  coanlcal  putldei  or  dust,  the  diem- 
ieal  eonatltation  of  which  ig  identical  with  that  of  comets  and 
aerolites;  and  the  zodiacal  light,  if  not  a  terrcBtrittl  phenome- 
non, may  indicate  that  this  matter  increases  in  density  with 
its  proximity  to  the  sun. 

The  san  itself  is  tlio  only  one  of  the  bodies  in  the  system 
wbidi  is  still  BO  greatly  heated  as  to  be  incandescent  at  its 
enrface.  This  may  bo  accounted  for  by  its  great  size  and 
low  density.  Its  diameter  is  nbout  111  times  that  of  the 
«artb,  its  volume  therefore  over  1,400,000  times  that  of  the 
earth,  and,  allhongh  its  density  is  only  one  fourtli  of  the 
earth's  density,  its  maxa  or  qtianttty  of  matter  still  remains 
more  than  350,000  times  the  earth's  mass.  How  near  the 
son  comes  to  containing  all  the  matter  of  the  system,  mny 
ue  appreciated  when  we  constider  that  all  the  rest  of  the 
matter  contained  in  it  constitutca  only  ^^  of  the  rohime, 
or  fj-j  of  the  nianB,  of  the  buu  and  planets  combined.  The 
sun  contains,  therefore,  ^^*  of  the  matter  of  the  solar 
system,  a  fraction  so  near  to  nnity  tliat  for  all  rough  esti- 

*  CalUnp  the  miu  of  the  ma  alone  l,00O,O0O,non,  Ihit  of  all  the  planctc 
wnl  be  I,Ml,eaT,  «nd  of  Iho  Min  ami  itlaoeti,  1, 00 1,34 1, SSI.  The  ma*»  of  the 
MB  it  therefore  99'Ma  per  cpnt  of  (he  entire  ijllera.  (See  Neneumb'a  "  Popu- 
ly,"  S«»  Vork,  1878,  p.  S3ft> 
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mates  the  matter  of  the  Bokr  system  not  embraced  in  the 
sun's  volume  may  be  disregarded.  The  great  nebok,  there- 
fore, out  of  which  the  sohur  system  has  been  evolved  has,  in 
its  coorae  of  contraction,  concentration,  and  integration,  only 
lost  a  few  comparatively  minute  films  of  matter,  while  the 
chief  bulk  of  it  still  clings  to  the  primary  mass.  This  mam, 
as  we  may  infer  from  its  rarity,  is  still  contracting  and  in- 
tcgrating  at  so  rapid  a  rate  that  the  amount  of  heat  thereby 
genemted  is  less  than  overbalanced  by  the  amount  radiated 
from  its  surface ;  in  other  words,  it  has  not  probably  yet 
commenced  to  cool  o£E.  For,  as  has  ahneady  been  remarked, 
this  stage  can  not  be  reached  until  the  process  of  molar  ag- 
gregation 1ms  proceeded  so  far  tliat  but  little  further  con- 
traction  can  take  place  under  the  laws  of  the  constitution  of 
matter;  since  it  is  concentration  of  matter,  or  integration, 
which  evolves  heat  by  the  conversion  of  material  into  ethe* 
real  motion,  and  this  is  really  nothing  more  tlian  simple 
friction  among  the  molecules.  As  long  as  this  can  actively 
take  place,  lient  will  result,  but  as  soon  as  a  state  is  reached  at 
which  thcHc  activities  are  cheeked  and  as  it  were  clogged, 
then  they  actually  cease  in  a  measure,  the  friction  is  dimin- 
itched,  and  with  it  the  evolution  of  heat. 

A  further  evidence  that  such  is  the  true  present  condition 
of  the  sun  is  found  in  what  is  known  of  its  physical  consti- 
tution. Its  low  density  is  due  to  this  constitution  more  than 
to  the  spec*ific  gravity  of  the  materials  of  which  it  is  com- 
posed. Ik'sides  the  lighter  bodies,  such  as  hydrogen,  sodium, 
magncsiiiin,  etc.,  the  sun  is  also  known  to  contain  vast  quan- 
tities of  the  heavier  metals,  such  as  iron,  nickel,  zinc,  cop- 
per, and  probably  also  gold.  The  low  density  of  the  sun  is 
therefore  chiefly  due  to  the  fact  that  a  large  part  of  its  vol- 
ume consists  of  these  materials  in  a  gaseous  form ;  and  we 
know,  from  ob8er>'ation  upon  the  corona  and  from  the  phe- 
nomena of  sun-spots,  that  this  is  the  cane.  To  so  great  an 
extent  IB  the  sun  a  gaseous  IxmIv,  that  its  outline  and  volume 
iare  been  observed  to  nndeTy;(>  Nm;!X\oi^>^<^  >»altAr  of  ica 
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n^niI»timcB  surging  firet  to  one  side  and  tlit-ii  tu  iha  otiier  Ii 
■^L  degree  sufficient  to  render  observiitiouB  liiiuL-d  on  tlio  eou- 
B'^Act  of  a  ptunet  in  transit  unreliable.     Not  only  has  it  a  very   j 
K'^VliicI:  atmosphere  (chromosphere),  composed  ehictly  of  hydro- 
V^en  ga£,  hut  beneath  thia  lies  the  photosphera  of  unknown   ; 
'  ■«3epth,  which  ia  believed  also  to  be  wholly  gaseous,  and  in 
■^shieh  profound  chaisnis  frequently  open,  whose  relatively 
^Jarker  color  at  the  bottom  produces  the  so-called  spots  on 
^e  sun.     As  to  what  lies  beneath  this,  we  can  only  s|>ecii- 
I  2ate;   but  it  is  not  iniprobable  that  it  may  consist  of  the  ) 
heavier  materials  which  are  supposed  to  make  up  the  interior   < 
snaas  of  onr  globe,  but  which  are  there  in  a  seini-gaseoua  j 
vondition  due  to  increased  temperature.  ; 

The  stray  little  cloudlets  which  have  chanced  to  become 

disengaged  from  the  contracting  mass  and  have  formed  the  I 

Various  planets,  although  in  a  highly  heated  state  at  that 

*iine,  have  all  passed  the  point  at  which  the  generation  of 

■teat  balanced  its  radiation,  and,  left  far  out  in  space  by  the 

'^ceding  nucleus  whose  radiant  influence  has  been  constantly 

**'ininishing,  they  have,  in  consequence  of  the  small  amount 

'*f  matter  composing  tliein,  for  the  most  part  censud  rapidly 

^  contract  and  diminish  in  volume,  and  have  become  crusted 

*^'V-er  with  a  layer  of  solid  matter.     That  this  is  the  case  with 

*'l  the  planets  can  not  be  affirmed,  and  indeed  witli  regard 

^^^  Jupiter,  and  perhaps  Saturn  also,  it  ia  now  genemlly  be- 

^^TC(]  that  the  matter  composing  them  is  still  in  an  incan- 

**^jicent  state  at  the  surface,  and  it  only  obscured  by  the  im- 

^^**en3e  atmosphere  of  dense  vapors  that  constantly  hang  over 

^-4]e  seething  caldron    below.      This  condition  of    things, 

^^•■hlch  is  inferred  almost  wholly  from  telescopic  observation 

'^-*i  Jupiter,  can  be  deduced  with  great  fidelity  from  the  anal- 

^*^^of  the  earth  on  the  assumption  of  complete  homogeneity 

*«i  the  two  planets.     Suppose  the  present  crust  of  the  earth 

*"*i8ed  to  a  temperature  sufficient  to  melt  all  the  rocks  of 

"^*'iich  it  consists.     The  waters  of  the  ocean  would  b«  cwv- 

^"«rt«J  into  eteata  at  the  sarface  and  driven  i&t  wf"**^^^^^ 
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the  upper  regions  of  the  atmosphere.  There,  meeting  with 
colder  Btrata,  they  would  be  condensed  into  vapor  and  han^ 
heavily  over  the  entire  earth,  wholly  obscuring  the  view  of 
the  surface  of  the  planet  from  observers  on  other  planets. 
Whenever,  by  the  interaction  of  currents  of  different  tem- 
peratures, farther  condensation  should  be  caused  and  torrents 
of  water  be  poured  back  upon  the  planet's  surface,  the  in* 
tense  heat  of  the  latter  would  again  convert  this  water  into 
steam  long  before  it  could  reach  it,  and  send  it  back  to  the 
upper  regions,  to  be  again  condensed  and  poured  down,  and 
again  hurled  back  in  an  unceasing  storm.  When  we  im- 
agine all  the  waters  of  the  ocean,  lakes,  rivers,  etc.,  on  the 
surface  of  the  globe  converted  into  steam  and  aqueous  vapor, 
we  can  readily  conceive  what  an  enormous  atmosphere  of 
this  gas  would  surround  the  heavier  portions  of  the  earth*s 
substance.  In  fact,  it  requires  no  profound  exercise  of  mathe- 
matics to  calculate  with  considerable  accuracy  the  dimensions 
of  this  envelope.  The  average  depth  of  the  ocean  is  esti- 
mated at  12,000  feet,  while  the  area  of  the  earth's  surface 
occupied  by  it  is  not  far  from  140,000,000  square  miles.  The 
product  of  these  dimensions  gives  approximately  the  quan- 
tity of  water  on  the  globe.  By  reducing  the  depth,  say  to 
8,000  feet,  so  as  to  equalize  it  over  the  entire  surface,  we 
have  an  easy  method  of  computing  the  effect  of  its  expan- 
sion into  gas.  Water  on  being  converted  into  steam  in- 
creases in  volume  1,800  times.  If,  on  any  given  area,  this 
increase  of  volume  be  supposed  to  take  place  in  vertical 
thickness  only,  we  should  have  for  the  depth  of  the  aqueous 
atmosphere  2,727  miles.  Tliis  will,  of  course,  be  diminished 
by  the  fact  that  the  superficial  area  of  a  sphere  increases 
with  the  diameter,  bnt  this  reduction  is  easily  made.  The 
fact  that  a  large  part  of  this  steam  would  necessarily  exist 
at  all  times  in  a  state  of  clond  or  vapor,  would  also  greatly 
affect  the  computation ;  and  the  correction  for  this  source 
would  bo  difficult  to  make  with  any  ^rcat  dc|nve  of  accu- 
ntojr.     But,  with  all  the  difficu\l\e%  ol  \\\^  y^\A^\\\^  It  is  (^uita 
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H«S8j  to  form  a  general  iiieiitul  conception  of  tlio  degree  to 
vwrliicli  tlie  volume  of  tlic  earth  woult]  be  ettendetJ.  And 
Bfin  tbe  auiiiu  degree  would  i|g  dcnBity  be  diiuiniebed.  Its 
fc^mrface  would  ulso  pruneut  a  constuut  etutti  uf  ugitation, 
K^ramtion,  and  dibturbuuce,  an^Ioguua  to  tliut  presented  by 
HKLe  surface  of  Jupiter,  meteorological  plienonieua  going 
Kon  on  a  scale  proportional  to  tbe  dcptb  of  tbe  atinoa- 
H  pbere,  and  the  degrue  of  heat  at  the  eurfaee  of  the  planet 
B  1>roper. 

■  The^e  considerations  may  serve  to  account  for  tho  great 
H  nrity  of  the  matter  of  tbe  outer  planets,  although  it  must  bo 
H  confe«eed  that  it  is  not  sutfietent  of  itself  fully  to  explain 
H  this,  especially  in  the  casu  of  Saturn,  which,  though  a  smaller 
H  I>lBnet  than  Jupiter,  in  little  more  than  half  as  dense,  and  ia 
r      "early  eight  timt*  as  rare  as  the  earth. 

The  constitution  of  the  outer  planets — Jupiter,  Saturn, 

^ranns,  and  Neptune — must  be  in  some  manner  different 

'^om  that  of  the  inner.    The  liabit  of  Bpeaking  of  the  two 

t?>\>upe  aa  though  they  were  substantially  similar  Ims  been 

Justly  criticised,  for  not  only  ia  tliere  no  comparison  in  the 

*^uount  of  matter  contained  by  them,  but  tliere  is  a  great 

^%d  radical  difference  in  the  mode  of  aggregation  of  that 

***«tter.     Of  all  the  matter  of  the  solar  system  exclusive  of 

^lie  nn,  Jupiter  alone  funilshes  over  TO  per  cant,  wliile  all 

'^%«  Inner  planeta  together  only  fomlsli  '0044,  or  less  than 

^ne  half  of  one  per  cent.    It  appears,  therefore,  that  the 

^reat  bulk  of  the  matter  whlcli  was  thrown  off  by  the  con- 

"^racting  nebula  was  lost  near  the  periphery  of  what  we  now 

'Vcgard  at  the  limits  of  the  solar  systom :  first,  in  two  largo 

Vusses;  then  a  third,  several  times  lai^r  than  both  the  pre- 

^leding;  and  finally  a  fourth,  more  than  tlirce  times  as  large 

**  the  third ;  and  that  after  this  no  losses  of  any  comparative 

iixtgnitude  took  place. 

Kow,  while  it  might  be  reasonable  to  expect  that,  accord- 
'l^  to  the  theory  of  aggregation  here  set  forth,  the  nature  of 
^«  matter  vrhfch  waa  separated  from  tbe  va&\  ^uaom.«  ti^\^«> 
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At  tho  period  when  it  extended  continnoiiily  to  Onb  oibit  of 

Jopitcr,  Saturn,  or  Neptnne,  would  diflEor  in  many  reepecti 

1      from  tliut  wliicli  disengaged  Itself  from  tliis  denser  bidl  of 

I      fire  at  tho  time  when  its  enter  border  coindded  with  the 

orbit  of  Mars  or  of  the  earth ;  and,  while  in  this  dicam- 

!     stance  doubtless  must  lie  in  part  the  explanation  of  the  im* 

!      menso  differences  in  the  densities  of  the  outer  and  inner 

scries  of  planets,  there  are  nevertheless  other  valid  grounds 

on  which  to  account  for  the  greater  part  of  this  difference, 

even  were  it  established  that;  in  its  essential  nature^  the 

matter  of  all  the  planets  is  strictly  homogeneous.    These 

grounds  are  furnished  chiefly  by  the  enormous  disproportion 

between  the  masses  of  the  two  classes  of  bodies,  as  affecting 

the  history  of  their  cosmical  development 

For  example,  while  the  mass  of  Jupiter  is  338  times  that 
of  the  earth,  its  distance  from  the  sun  is  only  5*2  times  the 
distance  of  the  earth.  Although  tlie  rate  of  contraction  of 
tho  sun's  mass  was  doubtless  less  rapid  as  it  progressed,  still 
the  difference  in  the  ages  of  Jupiter  and  the  earth  could 
bear  no  proportion  to  the  difference  of  their  masses.  Ja* 
pitcr  is  of  course  many  times  older  than  the  earth,  but  it  is 
several  hundred  times  greater.  The  same  is  also  true  to  a 
greatly  diminished  extent  of  Saturn,  the  amount  of  matter 
in  that  planet  l)eing  ten  times  nA  much  greater  than  that  in 
the  earth  as  its  distance  from  the  sun  is  greater  than  tho 
earth's  distance.  When,  however,  we  consider  Uranus,  and 
especially  Neptune,  these  differences  disappear,  and  the 
masses  become  relatively  less  than  their  distances  from  the 
sun. 

In  tho  case  of  Jupiter  it  is  dear  that,  judpng  solely  from 
the  analogy  of  tho  earth,  sufficient  time  has  not  yet  elapsed 
in  which  to  expect  that  this  comparatively  vast  mass  of  mat- 
ter would  have  so  far  contracted  as  to  cease  to  generate  heat, 
or  to  have  radiated  enough  of  its  original  heat  to  form  a 
crust  like  that  of  the  earth.  It  acconlingly  appears  to  be  in 
^mething  the  same  condition  m  wVi\ct\i  V\i^  ^».fO\  ^k^  V^f ore 
SO 
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^  ha  crnat  was  formed,  and  wbilo  tlie  rocka  compoaitig  it  were 
in  A  molten  elute,  and  tho  waters  of  ita  prewni  aeaa  were 
fltMting  nbovu  it  in  tljo  form  of  Htvitni  and  itiineoua  vajior. 
OUervatioiia  u)Min  Jupiter  Indicate  with  (;rout  certainty  that 
Its  vaat  cloud-atuiwpliere  eonsiete  cliietlv  of  tbe  tuitTie  matter 
SB  our  terrentriul  eloiids,  and  it  ia  a  ri'BBonablu  infurctice  that 
tliese  are  mingled  witli  an  invisible  gaseous  HtinoH]iIi(.'re  anal- 
ogous tu  our  own,  Tliis,  however,  must  bo  mucli  mure 
dense,  due  to  incruascd  gravitation ;  though  the  latter  would 
be  in  great  part  couDti'racted  hy  the  effcc-t  of  heat  ut  the  sur- 

Saturn,  too,  is  known  to  posscea  a  great  doud-envoiopc, 
and  has  been  thonght  by  eome  to  tie  nearly  altogether  goae-  , 
ons.  Ita  aatonisliing  rarity  scemi  almost  to  require  this  os- 
■ain|ition,  while  certain  remarkable  phenomena  which  it  has 
beeD  known  to  present,  vhereby  It  seems  actually  to  undergo 
ft  change  of  shape,  strongly  confirm  this  view.  This  planet, 
therefore,  Is  probably  also  in  an  intensely  heated  state,  and 
is  still  contncting  its  mass.  In  short,  Jnpiter  and  Saturn  are 
rimply  lesser  suns,  snd,  notwithstanding  the  immense  differ- 
ence between  their  dimensions  and  those  of  the  sun,  the  solar 
s^tem  may  bo  regarded  as  a  sort  of  triple  star. 

Of  the  two  outer  planets,  Uranus  and  Xeptunc,  little 
bore  can  be  said  than  that  they  are  very  large  bodies;  the 
iRialler  of  them  pontaining  nearly  seven  times  as  much  mat- 
ter as  all  the  inner  planets  combined,  and  that  they  rank 
"■  density  along  with  Jupiter,  Saturn,  and  the  sun,  and  mast 
"'Ci%fore  be  classed  with  these  as,  to  a  great  extent,  gaseous 
Miei. 

In  all  those  outer  planets,  as  in  the  sun,  we  therefore  por- 
^'Ve  that  the  process  of  Integration  and  concentration  of 
Jitter  has  not  reached  a  stage  coiiiparablo  with  that  which 
.  '^  Interior  planets  present.  While  the  latter  are  abso- 
,,  *aly  much  .younger,  they  aro  relatively  far  older  than 
jj.  ^  former;  the  ;rre»t  diifereiico  in  the  coftT(\\«(\  ^T^^twii  A 
**/»ro  ckateaot  bodicB  heiit^  doubtlew  ine  V[l^!«%'a  "§« 


1 

I 


THE  SOLAR  8T8TE1L  SOT 

to  tho  differonce  of  tixe.  Tlie  eaae  of  otir  moon,  wliieh  b 
nearly  as  much  sinallor  (in  quantity  of  matter)  than  the  earth 
aa  the  earth  is  itnaller  than  Batumi  and  which  haa  advaneed 
so  much  fartlier  than  the  earth  aa  to  have  abaorbed  into  ita 
solid  matter  both  ita  waters  and  its  atmospherei  still  further 
illustrates  this  general  tendenoy  of  bodies  to  condense  in  toI* 

I     nme  and  radiate  their  heat  in  proportion  to  their  maaa. 

I  But  still  it  must  be  confessed  that  much  remaina  unex- 

plained. Why  should  Saturn  be  so  much  lighter  than  Jnpi- 
ter,  and  Neptune  so  much  heavier  than  Uranus  or  Saturn  t 

It  must  be  remembered  that  the  distances  of  these  outer 
planets  from  one  anotlier  bear  some  relation  to  their  dimen* 
sions  AS  compared  with  the  distances  and  dimensiona  of  the  * 
inner  group.  While  Saturn  is  nearly  as  far  from  Jupiter  aa^ 
Jupiter  is  from  the  sun,  Uranus  is  nearly  twice,  and  Neptimee 
over  three  times,  as  far  from  the  sun  as  Saturn.  These  twoc 
latter  mnst  therefore  be  vastly  older  than  the  two  former^:' 
and  on  the  theory,  being  much  smaller,  should  be  far  mores 
dense.  But,  in  point  of  fact,  Neptune,  the  outer,  agrees  aub— 
stantially  with  Jupiter,  while  Uranus  agrees  quite  dotelji^ 
with  Saturn. 

Tlicse  facts  and  certain  others  lead  us  to  make  the  f ui^ 
thor  assumption  that  there  may  be  fundamental  differences  ira 
the  constitution  of  the  matter  composing  the  different  bodies 
of  the  solar  system.    In  other  words,  it  seems  necessary  tc 
suppose  that  the  substances  composing  different  planeta  are 
more  or  less  different,  or  rather  that,  of  the  many  distinct 
substances  or  molar  aggregates  which  have  been  evolved  in 
the  course  of  development  of  the  system  from  its  nebulous 
condition,  some  of  them  will  prevail  in  some  of  the  disen* 
gaged  masses  and  others  in  others,  and  that  on  this  circum* 
stance,  which  may  be  partly  accidental,  will  depend  the  chief 
characteristics  of  these  Ixnlies.    Of  the  actual  chemical  con- 
iftitution  of  these  outer  planets  wo  have  no  direct  (i.  «.,  spec* 
troecoptc)  j  n/ormation.    T\\e  maawa  ol  eoiA«ti%«^  x^Y«  that 

mnx>und  tliem  can  do  notbiug  Wt.  t^^^cX  ^si^^^Xm^x.  ^"^  ^^ 
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•BO.  It  It  quite  evident  that  no  very  largo  proportion  of  the 
niu  of  these  bodies  can  oonaist  of  the  niatertikla  wliich  form 
tile  original  crust  of  the  earth,  unless  they  exist  in  the  gas&- 
ons  aute.  The  assuinption  of  a  core  of  molten  mutter  of 
tills  class  would  require  that  core  to  be  very  sundl  in  propor- 
tion to  the  gaseous  envelope  surrounding  it.  Such  may,  it 
1*  tnie,  be  the  casf,  and  ttiii  wouhl  fully  liurmonizo  with 
I  tlicory.     But  another  uxplnnation  nuiy  be  propniiod. 

AMuming,  as  we  have  done,  that  the  nvbula  out  of  which 

"■e  »olar  system  has  been  evolved  was  originally  ut  a  low 

te'Qpeniture  which  constantly  increased,  and  that  it  origi- 

lully  consisted  of  a  few   substancus  which  are  gufoous  at 

Very  low  temperalnree,  out  of  which,  under  the  iutluence 

MP  ^   increasing  heat,  all  the  other  chemical  substances  were   | 

■orined  by  the  breaking  up  of  portions  of  the  original  ones, 

*e  may  well  doubt  whether,  at  tlie  time  when  the  extreme 

^ter  planets  were  liberated,  all  the  heavier  substancoa  bad 

J^t  been  formed.     Iron,  gold,  tine,  copper,  platiimm,  etc., 

"^i^lit  not  AS  yet  liave  been  bom,  as  it  were,  and  this  would 

'^plain  the  far  greater  rarity  of  the  outer  than  the  inner 

P'a.neta.     Or  it  umy  be  that  these  heavier  substnnccs,  though 

pix^sent  in  the  contracting  mass,  did  not  find  their  way  out 

^  the  extreme  periphery  from  which  tlie  materials  for  these 

■J  **iet»  were  taken.     We  know  from  tlie  specific  gravity  of 

^^  Vrhole  earth,  which  is  nearly  five  and  a  half  times  tbut  of 

-**-*er  and  about  double  the  average  density  of  the  matter 

I  _.*^lx>sing  its  cnist  (exclusive  of  the  waters),  that  the  matter 

.         *t«  interior  must  be  nearly  throe  times  as  dense  as  that  of 

^_   Exterior  (not  counting  the  gaseous  envelope).     The  moon, 

^'k    wliici)  is  supposed  to  have  once  fonned  a  part  of  the 

li,  and  been  thrown  off  from  its  extreme  outer  portion  In 

^     aarae  manner  in  which  the  earth  and  other  planets  were 

^""■^Wn  off  from  the  sun,  proves  to  have  a  density  but  little 

*^  than  half  that  of  the  earth,  or  about  that  of  tlie  eartb'a 

"•ftnt  solid  crust,  notwithstanding  that  \t  Wi  ■^to^c«m*A 

**>Bc4  Anther  in  the  process  of  iikteg;n\ioii  (A  \\ft  wiftiCwt 
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This  fact  would  leeni  to  Indicate  tbat,  as  a  rale,  planets  win 
diminisli  in  density  In  proportion  to  Uieir  distances  from  the 
sun,  of  wliich  law  Mercury  furnishes  still  another  confirma- 
tion, witli  its  density  of  more  than  double  that  of  the  other 
throe  pkinets  in  tlie  same  group.  This  Uw,  however,  is  only 
generul,  and  can  not  bo  traced  in  all  the  individual  cases,  as 
the  doutfities  of  the  outer,  as  well  as  of  these  three  of  the 
inner  group,  when  compared  with  each  other,  attest.  Still  it 
is,  perliaps,  as  nniform  as  ought  to  be  expeoted. 

The  differences  in  density  between  tlie  four  inner  planets 
are  small  as  compared  with  the  difference  between  the  den« 
sity  of  the  inner  planets,  taken  as  a  groups  and  that  of  the 
outer,  taken  as  a  group.  The  average  density  of  the  former 
b  nearly  six  times  the  average  density  of  the  latter,  while 
the  deuHity  of  Mercury,  the  heaviest  of  the  inner  planeta 
b  considerably  less  thaii  three  times  that  of  Mars,  the  light- 
est.  It  will  be  further  observed  that,  in  harmony  with  our 
theory,  the  most  external  of  this  group  (Mars)  is  also  the 
least  dense,  while  the  most  intemid  (Mercury)  is  the  most 
dense;  only  Venus  and  the  Earth  should  be  transposed  to 
render  the  scheme  true  for  all.  But  the  difference  of  den- 
sity of  these  two  last-mentioned  bodies  is  comparatively 
small. 

These  relations  of  density  lue  thus  specially  dwelt  upon 
because-  it  is  thi«  characteristic  which  indicates  the  degree 
of  integration  and  the  mode  of  aggregation  in  the  body, 
and  hence  alone  enables  us  to  form  a  conception  of  its  nat- 
ure and  constitution.  This  and  the  information  furnished 
by  the  telef«cope  ena!»le  us  to  say  with  reasonable  certainty 
that  tliese  four  interior  phinots  of  the  solar  system  are  sub- 
stantially homogeneous,  and  that  a  tolerably  correct  idea  of 
them  all  may  be  formed  from  the  character  of  the  earth. 

This  statement,  however,  is  wholly  exclusive  of  all  but 

their  minenil  condition.    Organic  life  is  inflncnced  by  such 

exceeflingly  delicate  conditions  that  no  inferences  with  re- 

g'^ni  to  its  existence  on  other  pWeU  c«xi\m  dL^^a^K^.  tc^\a 
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any  of  tbe  frete  above  set  forth,  bat  mutt  be  drawn  from 
another  and  fur  more  dilBkmlt  ekw  of  ooniiderationa,  if 
thej  are  ever  drawn  at  alL 

Leaving,  then,  aU  othen  for  the  time  being  oat  of  view, 
lei  na  eonaJder  for  a  moment  the  matter  of  oar  globe.  We 
find  it  to  contbt  of  a  huge  namber  of  diitinet  sabstanoca, 
of  ifhieh  aome  dxtj-five*  have  thna  far  resisted  ail  haman 
effoits  farther  to  dmplify  them,  and  have  hence  been  de- 
aomfaiated  dementa.  Of  the  great  mass  of  very  dense  mat- 
ter iriildi  lies  fur  down  in  the  interior  we  are  wholly  igno- 
lant 

So  fv  aa  we  have  been  permitted  to  observe  it,  the  mat- 
tar  eomposing  the  earth  consists  of  three  general  forms  or 
stages — ^the  solid,  the  liquid^  and  the  gaseoos.  Tbe  solid 
crnst  of  anknown  thickness  is  surroanded  by  a  liqaid  envel- 
ope of  abont  eight  thoosand  feet  in  depth.  Owing  to  irrega- 
larities  in  the  sorface  produced  since  the  solid  crnst  has 
formed,  and  due  to  the  contraction  of  the  earth's  volume 
which  is  still  taking  place,  a  considerable  amount  of  the  solid 
matter  has  been  made  to  rise  up  out  of  the  water,  and  this  is 
compensated  for  by  corresponding  depressions  in  tbe  ocean- 
bed  at  other  places.  Tliis  condition  would  naturally  occur 
under  the  circumstances,  and  something  analogous  to  it  is 
visible  in  Mars,  and  doubtless  formerly  existed  in  the  moon, 
but  it  is  not  an  essential  condition  of  a  planet  that  any  dry 
land  shall  project  above  the  waters.  This  is,  as  it  were,  ac- 
cidental, and  theoretically  the  entire  surface  of  the  glol)e  is 
enveloped  by  a  relatively  thin  film  of  water  some  two  miles 
in  depth.  Surrounding  this  aqueous  envelope  is  one  of  ga8 
of  unknown  depth.  Though  often  put  down  at  fifty  or 
sixty  miles,  it  is  certainly  much  deeper,  and  meteorites, 
ignited  by  contact  with  it,  have  been  seen  at  the  height  of 

*  A  much  Ui|per  number  is  now  known  to  exist,  but  many  of  the  more  re- 
enrtlj  disoovered  ones  are  exceedingly  rare,  and  only  oblidu«.b\«  Vv]  v^ie^%\  vn^ 
^tikau  pneeueB,  while  §ome  are  still  problumsi\ca\.    ^^^  lupa^  V^^^V"^"^^ 
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nearly  one  handred  miles.  It  is  known  to  diminiih  in  den- 
sity with  the  diBtance  from  the  earth  at  the  rate  of  one  erati- 
meter  of  barometric  preeaure  per  handred  metera.  Some 
have  auppoted  tliat  thip  rate  of  diminution  oontinned  nntil 
the  atmoBpIiere  vanished  from  its  own  rarity,  but  Wollaston  * 
maintained  that  it  pomessed  a  definite  anrfaoe  upon  which  he 
conceived  the  waves  to  roll  much  as  they  do  upon  the  snr- 
faco  of  tlie  sea.  This  view  most  be  sustained  unless  it  can 
bo  shown  experimentally  that  there  is  no  limit  to  the  ex- 
panHibility  of  a  gas.  In  fact,  since  the  substances  of  which 
the  atmosphere  is  composed,  though  gases,  ai^a  still  as  strict- 
ly ponderable  as  water,  they  must  be  every-where  acted  on 
by  the  earth's  attraction ;  and,  as  the  air  grows  more  rare 
in  the  upper  regions  and  the  repulsive  force  of  the  mole- 
cules diminishes,  they  must  come  more  and  more  relativelj 
under  the  influence  of  gravitation,  and  the  point  must  be 
finally  reached  at  whidi  the  latter  force  will  overbalance 
the  former,  and  render  farther  removal  of  the  molecules 
from  the  earth^s  surface  impossible.  Thus  would  exist  a 
definite  limit  to  the  atmosphero.f 

Some  have  thought,  perhaps  from  the  analogy  of  the 
sun,  that  the  upper  strata  of  the  atmosphere  may  consist  of 
pure  hydrogen,  extending  far  beyond  the  limit  of  the  atmos- 
phere proper.  Tlie  law  of  the  diffusion  of  gases  would  seem 
to  negative  this  hypothesis,  and  the  fact  that  the  most  vio- 
lent meteorological  disturbances  never  bring  us  any  traces 
of  pure  hydrogen  is  equally  unfavorable  to  it.  Moreover, 
the  analogy  is  not  good,  since  in  the  sun  the  heat  is  too 
great  certainly  for  the  union  of  oxygen  and  hydrogen  into 
water  or  vapor,  and  doubtless  even  steam  would  be  decom- 

*  WollaBton,  in  the  **  Philosophical  TnoMctions  **  for  1822,  p.  89. 

f  The  Tiewt  recently  adranoed  bj  Professor  T.  Sterry  Hunt,  according  to 

which  our  atmosphere  is  of  cosnucal  origin,  are  highly  interesting,  although 

they  would  be  regarded  as  somewhat  Tbionary  bad  they  not  emanated  from  io 

%/r  Mn  Muthoritf.    (Sco  **  Proccotf ins*  of  the  Royal  Institution,**  May  81, 18€7, 

^Oif  '^Chemical  Mad  Geological  Eiti^avK,**  socond  e^ViVou^^iXtm^WlV V^\ 
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I  pcwed  tliere  if  formed.*     The  indications  are  tliat,  as  the  ' 
I  earth  cooled  down  to  the  point  at  which  the  formation  of 
1   Bteam  was  possible,  all  the  free  hydrogen  in  the  atmosphere  , 
I  -was  Beized  l»y  tl-e  superabundant  oxygen  and  converted  into  ' 
,    Bteain,  and,  as  the  process  of  cooling  still  further  progrc^wd, '. 
this  was  condensed  to  vapor  and  tinally  to  water,  establish- 
ing the  condition  of  things  which  we  lind  to  exist.  ' 
The  atnioKphcre  consists  chiefly  of  four  gases,  oxygen,  ni- 1 
trogen,  carbonic  acid,  and  Bteam,  or  gascoua  water.    Roughly  | 
speaking,  the  rektivo  amount  of  each  of  these  g-.ises  may  be  | 
I   stated  as  follows:  nitrogen,  42,000;  oxygen,  10,000;   ear- 1 
I   bonic  acid,  26  ;  steam,  1.     The  amount  of  aqueous  vapor,  j 
however,  is  variable,  since  it  ie  constantly  being  generated 
I   by  the  sun's  rays  and  again  condensed.     Still,  the  average ' 
■roount  existing  in  the  whole  atmosphere  must  remain  fub- 
Btantially  the  same,  since  the  aun  always  shines  on  one  half 
the  globe  and  no  more.     It  is  probably  somewhat  greater 
while  the  sun  is  south  of  the  equator  than  while  it  is  north 
of  it,  in  conse<iuence  of  the  increased  ocean-surface  in  the 
southern  hemisphere,  as  well  as  because  at  the  present  time 
the  earth  is  tlien  nearer  to  the  sun. 

The  amount  of  carbonic  acid  is  also  somcwiiat  variable 
in  consequence  of  the  facility  with  which  vegetation  dcconi- 
poHCfl,  and  animal  respiration,  as  well  as  all  forms  of  coinbux- 
tion,  producee  it.  Still,  thcBe  agencies  are  supposed  to  bo 
«very-where  somewhat  crjually  balanced.  There  are  certain 
localities  on  the  globe  at  which  largo  quantitiifs  of  this  gas  are 
being  constantly  liberated  from  bcncatlt  the  surface  where 
it  muBt  have  been  generated  by  certain  proceKscs  not  well 
understood.  It  is  also  generally  BU]>posed  that  the  vast  de- 
posits of  coal  in  the  earth  are  evidence  that  this  gas  formerly 
existed  in  the  atmosphere  in  far  greater  proportions  than  at 
present,  and  that  it  has  been  extracted  from  it,  and  its  oxy- 
f^n  liberated,  by  ages  of  Inxnriant  vegetation  before  the  ai^ 

"  Protcwor  Balfour  Stcwirt,  mddrcii  btfun 
lag  of  Iha  Drlilgh  Atsoauioa.    Rqiort     Land 
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pearance  of  land  anlmala.  Notwithttanding  the  attempt  of 
Sir  Charles  Lyell  and  other  aniformitarians  to  qualify  this 
view,*  it  has  not  been  Sttceessfally  disproved.  Indeed,  it 
would  seem  to  be  a  neeessaxy  dedaction  from  the  data,  the 
only  question  being  as  to  its  snflkiency  to  prodaoe  the  **  pa- 
rification  "  claimed. 

It  is  even  more  certain  that  the  proportion  of  oxygen  in 
'  the  atmosphere  is  gradually  diminishing.  Its  strong  affinities 
for  nearly  all  the  other  substances  have  given  it  a  constant 
career  of  conquest  over  them  ever  since  the  earth  cooled 
down  sufficiently  to  admit  of  the  forination  of  solid  matter 
on  its  surface.  It  appears  to  have  seized  and  converted  into 
water  all  the  free  hydrogen  existing  in  the  former  atmoe- 
pliere.  It  hiis  combined  with  all  the  silicon,  aluminum,  and 
calcium  lying  near  the  periphery  of  the  forming  planet,  and 
thus  combined,  forms  at  present  about  one  half  of  the  matter 
of  the  crust  of  the  globe.  There  is  reason,  however,  to  believe 
that  this  proportion  is  much  less  at  great  depths,  and  it  docs 
not  seem  probable  that  a  large  amount  of  oxygen 'is  mingled 
with  the  molten  mass  of  the  interior.  This  alone  would  ao* 
count  for  the  increased  specific  gravity  of  the  deeper-lying 
materials.  Oxygen  also  enters  largely  into  all  «/rganic  com- 
l>ound.s,  forming  more  than  three  fourths  of  the  entire  vegeta- 
ble and  animal  kingdoms.  There  still  exist  many  substances 
to  which  it  lijis  not  yet  had  access,  or  which  there  has  not 
yet  Iweu  time  enough  to  consume,  but  which  are  constantly 
withdrawing  the  free  oxygen  from  the  air  and  locking  it  np 
for  ever.  Many  of  the  rocks  of  the  earth's  surface  are  con- 
stantly adtling  to  their  proportions  of  oxygen.  All  the  car- 
bon existing  on  or  in  the  earth  seems  destined  to  be  yet  hiid 
under  contribution  to  this  tyrant  gas.  The  same  is  true  of 
the  hydrocarbons  wherever  found,  and  a  heated  and  lighted 
city  is  an  example  of  how  man  allies  himself  on  the  side  of 
oxygen  to  compass  the  destruction  of  every  thing  which  nat- 

*  L/eJra  "  TnreU  io  Xorth  America,"  toI.  I,  chap.  tII,  ^  119 ;  alao,  -  Priik 
€ipic^  of  Geology,**  e/crcoth  edition,  to\  \,  p.  ^^^. 
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iii«  had  Beemcd  to  seek  to  protect  from  ittt  rapacious  grasp. 
But  theae  breathing  human  millions  Btill  furtlicr  aid  in  the 
devoiitation,  aa  in  their  blind  ignorance  tht-^  sacri6cc  the 
furesU  which  can  alone  redeem  their  losses.  It  has,  there- 
fore, been  remarked  that  long  before  the  heat  of  the  sun 
sli.ill  hare  so  far  ditiunisbed  as  to  render  our  globe  nninliubit- 
able,  the  withdrawal  of  the  oxygen  from  the  atniosplicre  will 
liave  gradually  asphyxiated  all  living  things. 

Great  as  has  bei>n  the  interest  which  the  world  has  mani*  |j 
fitted  in  oxygen  since  its  discovery  by  Priestley,  and  wonde^  i 
ful  as  its  properties  indeed  are,  it  can,  nevertheless,  BeurcelTl 
be  aaia  to  exceetl  nitrogen  either  in  the  results  which  flowi] 
from  ita  activities  or  in  the  marvel  of  its  muni  festal  ions,  Inj 
many  respects  these  two  gases  seem  to  be  antithetical  in  tbeir  < 
nature  and  properties.  While  oxygen  is  the  embodiment  of 
activity,  nitrogen  is  tho  embodiment  of  inertia.  CompoKiiig 
fonr  fifths  (upward  of  three  fourtha  by  weight)  of  the  atrnos- 
phero,  it  has  thus  far  steadily  refused  to  he  incorponited 
into  the  solid  or  liquid  parts  of  the  earth.  No  rock,  no  min- 
enl,  no  solid,  liquid,  or  gaseous  substanco  (with  tho  excep- 
tion of  ammonia  and  nitric  acid),  belonging  to  the  earth,  is 
a  natural  compound  of  nitrogen  with  any  other  substance. 
The  nitrogenous  beds  of  Peru  aro  generally  supposed  to  be 
of  organic  origin,  although  the  exact  nature  of  the  deposits 
ia  imperfectly  underetood.  Guano  is  known  to  consist  of 
bird-exerement,  while  the  saltpeter  of  the  East  Indies  is, 
doubtless,  a  product  of  long-lixiviato'l  organic  lieai)8.  Am- 
monia and  uitric  acid,  therefore,  are  the  only  compounds  of 
nitrogen  known  to  bo  formed  by  inoi^nic  agency.  All 
other  nitrogenous  products  must  have  first  passed  through 
one  of  these  stages ;  since  it  is  not  oven  given  to^rganizcd 
life  to  form  nitrogenous  compounds  out  of  free  nitrogen. 
It,  too,  ia  compelled  to  go  to  ammonia  as  the  only  available 
source  of  a  substance  so  absolutely  indispensable  to  its  exist 
ence,  and  so  lavishly  difinsed  throughout  the  atm<»\tl\<n>&. 

Jt  maj  he  idlo  to  speculate  as  to  v^t  vio'e\<\  W^^'Wia 
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tlie  result  bad  nitrogen  alao  disdained  to  fonn  this  feeble 
association  with  hydrogen,  as  it  does  all  otlier  associations; 
and  yet  to  imagine  life  without  ammonia  is,  in  the  present 
state  of  science,  impossible.  This  persistent  refusal  to  com- 
bine with  other  substances  is  the  special  property  which 
gives  to  nitrogen  its  great  interest  to  chemistry  and  impor- 
tamce  to  biology.  Upon  this  latter  point  more  will  be  said 
in  its  prui^er  place. 

As  we  are  now  considering  the  formation  of  the  globe, 
it  becomes  an  important  question  what  is  to  be  the  final 
destiny  of  this  vast  volume  of  free  gas  which  now  so  ob-' 
stinately  declines  all  union  with  the  rest  of  the  earth's  mat- 
ter. We  have  seen  that,  as  the  temperature  of  the  earth 
declines,  the  aqueous  vapor  of  the  atmosphere  will  become 
solid  and  foim  part  of  its  crust.  The  carbonic-acid  gas  of 
the  atmosphere  may  bo  all  locked  up  in  peat-bogs  and  coal- 
deposits  long  before  tliat  period  sliall  arrive.  The  oxygen 
of  the  air  is  known  to  be  still  grasping  at  innumerable 
unappropriated  substances,  and  bearing  them  down  to  tho 
earth,  and  will  doubtless  be  one  day  wholly  reduced  to  the 
solid  form  in  perniani3nt  combination.  But  what  is  to  be- 
come of  this  stubborn  and  inert  gas  nitrogen,  which  is  gaseous 
at  both  liigh  and  low  temperatures,  and  shows  no  disposition 
to  form  any  combinations  with  heavier  matter  ?  The  exist- 
ence of  certain  nitrogenous  salts  in  the  earth  from  which 
nitric  acid  is  derived,  especially  niter,  and  the  fact  that  nitric 
acid  is  Bometimes  found  in  rain-water  after  a  thunder-shower, 
have  been  taken  to  prove  that,  either  by  the  effect  of  light- 
ning or  in  some  otlier  manner,  the  oxygen  of  the  atmosphere 
sometimes  seizes  a  limite<l  quantity  of  its  nitrogen  and  brings 
it  down  to  the  earth.  Will  the  conditions  ever  arise  under 
which  this  power  of  combination  will  be  increased  t  Will 
any  appreciable  part  of  the  nitrogen  of  the  atmosphere  be- 
come  oxidized  ?  Such  a  result  seems  highly  improbable.  In 
mtric  acid  there  are  three  l\me»  ^  itisovy  molecules  of  oxy- 
gea  as  of  nitrogen,  while  in  lYie  tlxno^^^T^  ^'o^Ss^^'^^t 
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three  times  as  muob  nitrogen  as  oxygen ;  so  that,  even  if  all 
the  oxygen  should  be  consumed  in  tho  formation  of  this 
compound,  a  vast  quantity  of  nitrogen  vould  remain  free,  to 
constitute  all  that  would  be  left  of  the  atmosphere.  But, 
whatever  becomes  of  the  oxygen,  there  is  reaiiun  to  believe 
tliat  a  long  period  of  the  earth's  history  will  he  jiaiified  dur- 
iog  which  its  atmosphere  will  eonsiet  of  nitrogen  iilonc. 

There  remains  but  om;  other  mode  in  which,  in  our  pres- 
ent knowledge,  we  are  able  to  account  for  the  nhsorption  of 
any  considenible  portion  of  the  nitrogen  of  the  air.  Just  aa 
a  large  part  of  the  carbon  which  plant-life  derives  from  the 
carbonic-acid  gas  of  the  air  is  stored  away  in  a  pnre  state 
beyond  the  reach  of  oxygen  to  seize  it,  and  is  thus  with- 
drawn from  the  gaseous  and  added  to  the  solid  portion  of 
the  earth,  bo  a  large  part  of  the  nitrogen  which  is  appropri- 
ated by  the  tissues  of  living  organisms  is  stored  away  in  the 
earth  in  a  similar  manner.  Not  only  do  the  extenitive  niter* 
beds,  gnano  islands,  etc.,  of  the  earth  testify  to  this  fact,  but 
all  "  soil "  contains  this  solid  nitrogenous  matter,  and  every 
manure-heap  adds  to  the  quantity  of  nitrogen  ]K-rmancnt1y 
withdrawn  from  the  air.  Still,  it  would  require  leons  of  time 
to  exhaust  in  all  these  ways  the  enormous  quantity  of  nitro- 
gen existing ;  and  it  can  scarcely  be  doubted  that,  lon^  before 
uyanch  result  could  bo  accomplished,  the  organic  era  of  the 
earth's  history  will  close,  and  the  last-named  process  ecasa 
^together. 

One  concrete  fact  is  of  special  interest  as  liearing  upon 

this  qaestion.    The  earth's  satellite  appears  to  be  wholly 

^Jestitnte  of  an  atmosphere.     Now,  an  atmosphere  of  pure 

***t»t)gen  would  manifest  the  phenomena  of  twilight  as  well 

**  One  composed  of  two  or  more  gases  like  our  own.     If  the 

*''oon  was  ori^nally  homogeneous  with  the  earth  and  once 

^•itied  a  part  of  it,  it  could  scarcely  fnii  to  have  possessed  a 

^**ilar  Atmosphere  at  one  period.     If  so,  and  that  atmos- 

™^^»e  has  disappeared,  it  seems  probable  that  oviw  w\U.  ^\v 

**i*ew/o  like  maaner  when  the  eartih  sVuiW  tea^ 'Onfc  %\a?s 
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oomsponding  to  that  at  which  such  ditappearance  took  place 
in  the  moon.  Bat  we  are  certain  that  no  temperature  haa 
ever  yet  existed  on  the  moon  low  enough  to  cause  the  solidi* 
fication  of  nitrogoni  and  we  must  therefore  condnde  that  in 
the  grand  processes  of  cosmical  evolution  the  conditions  will 
be  dulj  developed  under  which  the  final  aggregation  of  all 
kinds  of  substances  can  take  place.  It  is  the  law  of  evolu- 
tion which  creates  the  conditions,  and  not  the  eonditiona 
which  permit  that  law  to  operate. 

The  substances  forming  the  fluid  and  liquid  envelopes  of 
the  globe  are,  of  course,  gaseous  and  liquid,  respectivdy,  at 
such  temperatures  as  we  are  most  accustomed  to.  Water  or 
steam  bc^mes  a  solid  at  the  zero  of  the  Centignde  ther- 
mometer, and  remains  so  at  all  lower  temperatures.  About 
the  poles  of  the  earth,  therefore,  it  must  form  a  permanent 
j  part  of  the  earth's  crust,  as  much  so  as  the  rocks  do  in  other 
regions.  It  is  proved,  however,  that  ice,  even  at  very  low 
temperatures,  is  constantly  undergoing  slight  evaporation, 
by  which  this  substance  passes  directly  from  the  solid  to  the 
gaseous  state.  But  all  exposed  roclu  undergo  some  slight 
modifications  in  secular  periods,  and  therefore  aqueous  rock 
can  not  be  regarded  as  any  exception. 

The  carbonic-acid  gas  of  the  atmosphere  is  produced  by 
tlie  action  of  oxygen  in  seizing  the  carbon  contained  in  the 
earth.  This  it  doubtless  effected  long  before  the  earth  had 
a  crust,  and  at  that  early  period  it  u  supposed  that  all  carbon 
existed  in  this  combined  state.  The  various  allotropic  forms 
of  carbon,  such  as  the  diamond,  graphite,  charcoal,  etc,  now 
found  in  the  crust  of  the  earth  in  the  solid  state,  are  prob- 
ably all  of  organic  origin,  the  carbon  having  been  appropri- 
ated by  vegetation  from  the  carbonic  acid  of  the  air,  and 
subsequently  deposited  in  the  soil  and  preserved  from  the 
contact  of  oxygen.  The  cosmical  history  of  carbon  is  of 
great  interest,  and  presents  many  difficulties.  Although  by 
no  means  an  abundant  substance,  it  stands  next  to  ox^'gen 
^nd  nitrogen  in  the  impottancQ  ol  \\a  t^%\i^\:^^'^«Q^alLY  ^ 
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formiiig  the  warp,  as  it  were,  of  all  oiganie  matter.  The 
&et  Ubit  no  degree  of  heat  attainable  by  man  ia  saflloient  to 
foae  or  Tolatlliae  it,  ahowa  that  it  muit  have  had  ita  origin  at 
a  period  when  the  degree  of  heat  was  mneh  greater  than  any 
BOW  ptodnelUe.  It  was  thua  aafe  at  ita  ereation  from  the 
ittaeka  of  oxygen,  ainee  the  degree  of  heat  wonld  have  bem 
■oAeient  to  diaaociate  all  the  pr^nt  eompounds  formed  by 
that  element  It  waa  only  aa  the  maaa  eooled  down  that 
earbonle  aeid  waa  formed,  jnat  aa  waa  alio  aqueona  vapor ; 
the  oxygen  and  hydrogen  of  thia  latter  being  diasooiated,  or 
nther  not  yet  able  to  aijodate,  at  thoae  elevated  tempera- 
toreai  Thia  latter  fact  ia  now  positively  confirmed  by  the 
known  eondition  of  the  ann,  the  oxygen  and  hydrogen  being 
there  uneombined. 

The  most  abundant  anbstanoe  in  the  crost  of  the  earth  is 
ailiea.  It  ii  a  compound  of  oxygen  with  silicon,  or  silicium, 
an  element  never  four.d  in  an  uneombined  state.  All  tho 
sand,  sandstone  rocks,  ijuartz,  and  flint  of  the  earth  consist 
chiefly  of  silica. 

Next  to  silica  stands  alumina  as  an  abundant  constituent 
of  the  known  parts  of  tho  solid  earth.  It,  too,  is  a  compound 
of  oxygen  with  an  element,  aluminium,  never  found  in  a  freo 
state.  It  is  the  base  of  all  the  clays.  Notwithstanding  its 
vast  abundance  as  clay,  certain  allotropic,  crystalline  forms 
of  alumina  constitute  the  most  brilliant  gems  of  the  mineral 
kingdom.  The  element,  too,  which  is  a  true  metal,  possesses 
some  of  the  most  valuable  properties,  and  is  expensive  to 
obtain. 

The  substance  which  ranks  third  in  abundance  is  lime, 
the  oxide  of  calcium,  which,  however,  usually  occurs  in  the 
form  of  a  carbonate,  that  is,  combined  again  with  an  equiva* 
lent  of  carbonic  acid.  Of  this  substance  all  limestone  and 
marble  are  composed. 

These  three  substances — silica,  alumina,  and  lime — form 
the  great  bulk  of  the  earth's  crust,  so  far  as  known  to  us. 
The  two  former  are  ot  undoubted  cosmical  otV^m^  'Wx.  ^\^ 
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last  is  now  supposed  to  be  chieflj,  if  not  wbollyy  of  wgnie 
origin.  It  is  ooniined  to  the  sedimentaiy  rookS|  and  souM^ 
belongs  to  onr  present  disoosdon. 

The  speclfio  gravity  of  all  these  substances  is  not  great ; 
that  of  the  metal  aluminium  is  about  2*6  aa  compared  with 
water,  or  nearly  the  average  density  of  the  earth'a  crust  in 
general.  Silicon  and  calcium  are  no  doubt  lighter,  although 
quartz  and  limestone  are  heavier  than  day.  The  fact  that  the 
earth's  crust  has  this  specific  gravity  is,  of  course,  due  to  the 
vast  preponderance  of  these  substances  in  it,  and  onr  only 
means  of  explaining  the  far  greater  specific  gravity  of  the 
earth  taken  as  a  whole  is  to  assume  that  ita  interior  is  com* 
posed  of  entirely  different  materials  having  greater  density. 
Deducting  the  water  and  a  stratum  of  a  few,  say  twenty, 
miles  for  the  crust  of  the  globe,  the  remainder  would  require 
to  possess  about  the  density  of  iron  (7*5)  to  fulfill  the  condi- 
tions  existing;  so  that,  if  there  were  a  very  lai^  amount 
of  iron  in  the  earth's  interior,  there  might  exist  many  other 
substances — some  lighter,  as  magnesium  (1*7),  sulphur  (2), 
carbon  (2  to  8),  phosphorus  (1*75);  and  some  heavier,  as 
cobalt  (8-54),  copper  (8*89),  lead  (11*45),  silver  (10-5),  mer- 
cury (18*5),  gold  (19*20),  and  platinum  (21),  in  such  propor- 
tions as  not  materially  to  alter  the  general  density  of  the 
mass.  It  is,  in  fact,  altogether  probable  that  the  greater 
part  of  the  earth's  mass  consists  of  these  different  metals  and 
substances,  of  which  we  find  only  occasional  samples  near  the 
surface,  imbedded  in  the  stratum  of  ashes  which  constitutes 
the  crust  It  is  also  perfectly  consonant  to  all  the  laws  of 
matter  under  the  infiuence  of  gravitation,  that,  so  long  as 
either  the  gaseous  or  the  liquid  state  prevailed,  the  heavier 
materials  should  penetrate  to  points  nearer  the  center  of  at* 
traction. 

If  we  go  back  to  the  period  when  the  degree  of  heat  was 

suflScient  to  create  and  maintain  as  gases  carbon,  platinum, 

etaf  we  may  imagine  all  the  gaseous  aggregates  of  which 

Mlone  the  globe  consisted  mingled  Vn  sl '^xovD^sArakOixu^  teasitl^t 
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and  wholly  niutble  to  oombine.  Bat  even  then  the  Kghteit 
giMs  would  donbtleis  ooenpy  the  extreme  outer  stnitai  as 
hydrogen  and  the  gas  that  gives  the  green  line  {fupra^  p. 
Ml)  of  the  speetmm  now  do  in  the  son.  The  degree  of 
expanrfUlitj  of  a  snbstance  in  passing  into  the  gaseous  state 
ii  no  measore  of  its  density  as  a  solid.  In  other  words,  a 
heavy  solid  may  beoome  a  light  gas,  and  ^c$  vena;  but  in 
a  wholly  gaseous  body  the  heaviest  substanoes  will  be  nea^ 
est  the  eentw  and  the  lightest  nearsst  the  peripheryi  and  so 
it  win  be  in  a  wholly  liquid  body.  If  the  interior  of  the 
earth  be  not  now  of  a  liquid  or  semi-liquid  consistenqry  not 
only  the  Interior,  but  die  orust  as  well,  has  undoubtedly 
been  so  in  former  times,  as  the  spneroidal  form  clearly 
proves.  IVom  the  wholly  gaseous  form  it  hss  passed  by 
gradual  transitions  into  this  wholly  liquid  form,  and  in  doing 
so,  in  consequence  of  gradual  loss  of  heat,  the  substances  of 
which  it  was  composed,  being  of  many  different  kinds  and 
having  each  a  different  condensing  point,  must  have  passed, 
one  by  one,  from  the  gaseous  into  the  liquid  state,  and  as 
they  did  so  each  sought  and  eventually  found  its  true  ])osi- 
tion  in  the  liquid  moss  according  to  its  specific  gravity,  and 
irrespective  of  its  former  position  as  a  gas  and  of  the  time, 
relatively  to  other  8u1)6tanccs,  at  which  the  change  took 
place.  It  follows  that  those  substances  having  the  highest 
condonsing^points  would  condense  first,  and  it  so  hup]>cns 
that  at  least  one  of  these,  platinum,  has  a  very  great  dennity, 
though  in  the  case  of  carbon  the  condcnRinpc-point  is  prob- 
ably still  higher,  while  its  sixHsific  gravity  is  very  small.  Wo 
may  imagine  a  time  when  the  nucleus  of  the  liquid  globe 
consisted  of  nothing  but  platinum  and  carbon.  Tlieir  mode 
of  association  must  have  resembled  that  of  oil  and  water, 
though  a  much  more  extreme  case. 

Thus,  gradually,  all  the  elements  condensed  in  a  chrono- 
logical order  corresponding  to  the  thermomctrical  order  of 
their  eondensing-points,  and  took  up  their  positions  in  tlvt^ 
Jiqnid  masB  in  the  order  ot  their  spodfLQ  gcv9VlV&%«   'l^^  ^'^ 
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this  the  heavier  ones  having  lower  eondeniiiig-polnta  mut 
have  passed  through  all  the  lighter  anperficlal  strata.  Thus 
mercury  must  have  sunk  through  numerous  strata  of  iroQ| 
copper,  lead|  sine,  tin|  etc.,  before  finding  its  appropriate 
level.  When^l  the  gases  whose  condensing^points  are  Ugh 
enough  to  necessitate  their  lic^uefaction  before  the  crust 
of  the  globe  could  be  formedi  bad  been  thus  withdrawn 
from  the  atmosphere  and  added  to  the  globe  properi  tlwre 
were  loft  three  gases— oxjgeui  hjdrogen,  and  nitrogen— to 
form  the  gaseotu  envelope.  But  no  sooner  had  the  point 
been  reached,  in  the  general  process  of  refrigeration,  at 
which  it  became  possible  for  oxygen  and  hydri^gen  to  com* 
bine,  than  all  the  latter  gas  immediately  entered  into  oombi* 
nation  with  the  formeri  constituting  a  compound  gas,  which 
was  none  other  than  pure  steam,  to  which  we  might  applj 
the  more  general  and  cosmical  term  aqueous  ga9.  This  re- 
mained in  the  purely  gaseous  condition  until  the  process  of 
refrigeration  had  gone  much  further,  when  at  length  its  con- 
densing-point  (100  ^  Cent.)  was  reached  and  it  became  water, 
and  formed  the  ocean.  This  did  not  take  place,  however, 
until  after  the  solid  crus^  of  the  earth  had  been  formed. 

Meanwhile  the  carlxm  which  had  long  before  been  pre- 
cipitated, and  which,  in  conm^qucnce  of  its  small  specifio 
gravity,  was  near  the  surface,  was  also  seized  by  the  super- 
abundant oxygen  and  converted  into  carbonic-acid  gas.* 
Thus  the  atmosphere  and  the  sea  assumed  the  conditions 
under  which  we  find  them. 

The  vast  volume  of  oxygen  still  left  in  the  atmosphere 
also  laid  hold  of  every  other  substance  within  its  reach. 
Many  of  the  metals  had  passed  Into  the  liquid  state  and 
sunk  beneath  the  molten  billows  before  the  conditions  for 
combination  existed.    Many  of  these  heavier  ones,  such  as 

^  Tlie  fact  that  all  forma  of  carbon  reaitt  osldatton  profefi  that  the  original 
formation  of  carbonic  acid  moat  hare  taken  place  under  wbollj  dlifcrent  oondU 
that  tram  tMj  now  koowD,  perbapa  ]uat  at  tho  condenilnR-polnt  of  carbon,  s 
itap§nittm  too  oDonncntlf  high  to  be  s^t  ftn\f!«&iS!\9  v^^^^<bi^ 
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pUtionm,  gold,  silver,  nickol,  lead,  etc,  oxidize  slowlj-,  even 
under  the  most  favorable  couditiona,  or  uot  at  all.  These 
ewapod,  but  all  the  lighter  lubstancGs  that  would  combine 
(ell  a  |>rcj-to  oxygun.  There  was  a  vast  quitntit^-  of  fiilicium, 
and  this  was  convened  into  silex,  and  now  fomia  half  of  the 
earth's  crust.  The  ahiiniauiu  aud  calcium,  of  which  iin- 
inenee  quantities  nitut  alito  have  existed,  sliorcd  the  snnie 
fate,  and  tlie  argillaci'oUH  and  citlcai-eoua  locks  weru  the 
abuadant  [)rudiict.  Tlie  magQcsia,  |>oCiish,  and  soda,  so  ex- 
tensively  distributed  over  the  eanh,  were  the  result  of  the 
appropriation  by  oxygen  of  all  ihnt  existed  of  those  light 
luelalg,  niagneeium,  potassium,  and  sodium.  In  its  pursui* 
of  the  last  of  these  metals,  liowever,  oxygen  found  a  for- 
midable rival  in  chlorine,  which  succeeded  in  obtaining 
enough  of  it  to  form  all  the  suit  of  the  sea  and  of  the  rocks. 
Bat  not  only  the  bases  of  the  earths  and  ligiiter  substanccB, 
but  also  some  of  the  heavier  metals,  have  andergono  exten- 
sile oxidation.  The  oxides  of  iron,  copper,  lead,  manganese, 
etc^  form  a  Urge  per  cent  of  the  crust  of  the  earth,  Thetr 
occurrence  so  near  the  surface,  notwithstanding  the  greater 
tpeeiflc  gravity  of  these  metals,  is  due,  no  doubt,  to  the  fact 
that  throughout  the  liquid  mass  of  the  condensed  portion  of 
tlie  globe  strong  currents  constantly  existed,  and  a  state  of 
great  and  violent  activity  prevailed  by  means  of  which  sub- 
stances of  less  specific  gravity  were  often  forced  inward  and 
those  of  greater  specific  gravity  were  driven  outward ;  nnd, 
Tvhile  each  constituent  remained  for  the  most  part  at  or  near 
the  position  to  which  its  density  would  naturally  assign  it, 
all  the  substances,  regardless  of  their  densities,  were  liable  to 
'be  carried  away  from  this  position  and  mingled  promiscn- 
onsly  together;  so  that  even  gold  and  platinum,  which  may 
form  a  vast  nucleus  at  the  center  of  tlie  earth,  have  found 
their  way  in  small  quantities  to  its  surface,  and,  in  a  sparing 
manner,  have  enabled  man  to  profit  by  their  valuable  prop- 
erties. And  yet  there  may  exist  other  substances,  of  far 
gnater  dcnsitjr  thin  these,  of  which  no  ttocA^iaft  ^xet  ^X-tu^c 
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gled  up  through  the  overlying  •trata  to  mingle  with  the 
surface  materials. 

Such  is  the  condition  In  which  we  And  oar  planet  at  the 
present  stage  of  its  development.  It  consists  of  si  maas  of 
distinct  substances  or  molar  aggr^gatea  variously  combined 
and  related  to  one  another.  Of  time  no  less  thui  aizty-five 
(aupra^  p.  124,  note)  have  thua  far  resisted  all  human  ^orta 
to  simplify  them,  and  are  hence  called  elementa.  Hiany  oth« 
en  exist  aa  known  compounda  of  these  elements^  behaving 
in  substantially  the  same  general  manner  aa  their  dmplea ;  ao 
that,  unless  they  had  been  decomposed  and  their  component 
parts  thoroughly  tested,  we  should  have  no  heaitation  in  prcv 
nounoing  vhe«n  elementarf  also^  and  aeveral  of  them  were 
for  a  long  tixre  so  regarded.  These  known  compounda, 
moreover,  exhibit  properties  of  their  own  not  possessed  bj 
any  of  their  constituents. 

The  condition,  therefore^  of  the  matter  of  fhe  earth  ia 
one  of  great  heterogeneity.  The  assumed  elements  range 
through  an  enormous  scale  with  respect  to  their  condensing 
and  solidifying  points,  as  do  also  the  compounds  with  refer- 
ence to  their  combining  points.  In  other  respects  they  pre- 
sent an  equal  variety  and  diversity.  All  this  is  in  strict  con- 
formity with  the  laws  of  evolution  ih  general,  and  is  really 
nothing  more  than  the  manifestation  of  these  laws  in  molecu- 
lar as  they  are  manifested  in  molar  matter.  For  there  is  no 
more  reason  to  doubt  that,  from  the  primordial  nebulous  con- 
dition to  that  which  the  earth  is  now  in,  there  should  be 
an  advance  from  the  homogeneous  to  the  heterogeneous  in 
the  molecular  aggregates  composing  it,  than  there  is  to  doubt 
that  the  present  solar  system,  with  its  clearly  defined  sun, 
planets,  and  planetary  satellites,  is  an  advance  in  the  same 
direction  in  the  formation  of  worlds. 

It  is  an  interesting  fact  deserving  to  be  noticed  here,  in 
anticipation  of  more  special  notice  in  the  next  chapter,  that 
the  evolution  of  new  and  varied  aggregates  out  of  few  and 
nmple  ones  requires  the  assumption  ol  Vnlow&A  V^aX^   T\x<^ 
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I  differentlatioQ  of  such  Bubetaacea  as  iron,  gold,  platinum, 
etc,  from  simpler  states  of  matter,  can  not  be  conceived  of 
in  their  present  stilid  state,  or  even  iu  a  liquid  state.  They 
must  be  regarded  as  the  products  of  intensely  heated  gasca, 
their  present  state  being  dne  to  enormous  refrigeration. 
But  to  Bay  this  is  simply  to  say  that,  in  order  to  produce 
variety  from  simplicity,  and  evolve  heterogt-neity  out  of 
homogeneity,  the  aggregating  tendencies  must  be  powerfully 
eonnteractcd  by  the  disintegrating  tendencies,  and  progress 
is  the  product  of  the  struggle  between  the  two  great  aatag* 
oaistic  principles  in  nature.  We  shall  sec  this  law  repeated 
on  a  higher  plane  in  the  production  of  organic  forms. 

The  history  thus  far  traced  is  that  of  inorganic  matter. 
The  period  during  which  the  axistiDg  state  of  matter  has 
W  been  acquired  may  be  denominated  the  hwrganlc  period. 
The  conflict  has  been  between  gases  usually  at  temperatures 
which  the  mind  would  fail  to  grasp  if  they  could  be  stated. 
This  period  still  continues  in  the  sun  and  in  all  the  self- 
lominouB  stars.  It  is  drawing  to  its  close  in  Jupiter  and 
Situm.  In  the  earth,  and  perhaps  in  Mars  and  Yenns,  it 
luf  passed  by,  or  nearly  u,  and  been  succeeded  by  what 
may  be  called  the  organic  period.  Cosmical  processes,  it  is 
true,  are  still  going  on  on  these  planets.  A  few  new  com- 
pounds are  being  formed;  possibly  tome  old  ones  may  be 
ondergoing  dissolution  ;  but  the  great  theater  of  activity  at 
the  present  time,  upon  the  earth  at  least,  is  that  of  organio 
evolution. 

The  earth'a  satellite,  and  doubtlesa  many  other  bodies  of 
the  solar  system,  could  they  be  known,  exhibit  a  third  and 
perhaps  final  stage  of  cosmical  development,  in  which,  so  far 
tfl  ve  can  judge,  oi^anio  existence  has  wholly  ceased,  and 
inorganic  activity  is  bronght  nearly  to  rest  It  is  a  cold 
picture,  hut  there  seems  no  escape  from  the  conviction  that 
all  the  planets  and  finally  the  sua  itself  must  reach  that 
stage.  "What  is  to  be  the  next,  remains  wholly  unknown. 
"Whether  these  cold,  dense,  inactive  aphereb  ol  «JC\\  ■naato» 


THE  EAfiTH.— BKLATIOKBL  SU 

•n  destinod  to  roll  on  for  ever,  or  whether  the;'  diall  ho 
fitully  bron^t  back  by  ths  retiatuit  matter  of  tpeoe  to  the 
oentnl  bodj  from  vhicb  they  were  dlaengaged,  and  all  erent- 
wlH;  redistriboted,  there  u  no  idenee  it  yet  capable  of 
affording  the  alightert  indication. 

IlaTing  thus  attempted  a  geoeial  answer  to  the  flnt  of 
the  priuaiy  qnestionB  of  pbiloBophy,  "What  ia  matter  I** 
we  may  now  proceed  Btill  more  briefly  to  aeek  an  aniwer  to 
the  second  fandamentsl  qncation,  "What  are  relatioul** 

Air  properties  of  matter  are  dne  to  the  mode  of  ita  Bg- 
gr^iation.  The  differences  in  these  properties  in  different 
■obstances  are  the  result  of  the  differences  of  molecular  a^^ 
gregatloQ  of  each  distioet  sabntanoe.  This  is  very  clear  Id 
what  we  know  to  be  compound  sahstaDcea.  An  example 
commonly  ^vcn  is  tliat  of  cslomel  and  corrosive  sublimate, 
two  BubBtances  posBeBsing  very  different  properties,  but 
known  to  be  formed  of  the  same  elements  in  different  pro- 
portions. If  tho  substance  contain  the  same  number  of 
molecules  of  chlorine  as  of  meraorj,  it  i>  an  insipid  drug; 
If  it  contain  two  of  chlorine  to  one  of  mercuty,  It  i)  a  virulent 
poison.  But  the  componndB  of  nitrogen  with  oxygen  afford 
equally  good  illustrations,  and  others  might  be  enumerated 
almost  indelinitoly.  Ternary  and  higher  compounds  are  not 
IcM  interesting.  The  different  salts  differ  entirely  both  from 
tlieir  acids  and  their  bases,  and,  whatever  may  be  the  mode 
of  re-combination,  the  properties  become  entirely  changed. 
Every  fact  wliioli  clieinistry  fumlshes  on  this  point  Is  addi- 
tlond  evidence  that  the  properties  of  compound  snbstancea 
result  simply  from  the  differences  of  combination.  Every 
thing,  therefore,  points  to  the  conclusion  that  it  Is  in  con- 
sequence of  changes  in  the  mode  of  molecular  aggregation 
that  different  BnbstanccB  manifest  different  properties.  Every 
aggregate  has  its  own  kind  of  activities,  due  to  its  molecular 
congtitatioB.  When  two  are  c\vemvc».\l^  combined,  the  ac- 
tivitieu  peculiar  to  the  nio\ecu\ax  ajstona  (A  «uSa.  c»mLYsi<»&^ 
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Lmpectivel^',  ore  broken  up  and  ro-compoundod,  rvHtilting  in 
Btirely  new  aetivitica  of  the  new  moIecuUr  ByeU'iii  of  nggre- 
ption.  Wc  can  hardly  reiklize  that  there  ia  inereury  in  red 
'precipitate  or  lead  in  litharge,  bo  entirely  different  are  tlicir 
liropcrties.  And  it  is  so  throughout,  wherever  there  is  tmu 
cbetiiical  combination,  i,  e.,  re-formation  of  molecular  aggre- 
gates into  new  systeiiis  having  now  activities. 

Our  ideas  of  color  have  undergone  a  great  change  sioca 
the  ondulatory  theory  of  light  liaa  taught  us  to  refer  differ- 
ent colors  to  the  different  powers  of  suhstancea  to  absorb 
»«vc«  of  different  lengths;  and  we  find  this  so  dctcrinincd 
by  conditions  that  we  are  beginning  to  cease  to  regard  eolor 
*«  a  permanent  projiorty  of  matter.  But  chemistry  is  unact- 
^ing  in  a  similar  manner  our  faith  in  tlie  permanence  of  all  ' 
ctlicr  properties  of  matter.  Modify  tho  circumetunces  so 
"ut  the  substance  in  question  may  form  now  associations,  and 
^  its  properties  (except  weight)  disappear,  and  now  ones  are 
'Manifested,  wholly  unlike  the  original  ones. 

liThile  these  facts  may  overthrow  our  time-honored  con- 

captions  of  matter,  they  are  in  perfect  harmony  with  tho 

tHcory  of  molecular  a^regation  here  advanced.     It  is  not  at 

^1  Qnrcaflonable  to  suppose  that  systcma  of  molecules  having 

different  orbits  and  velocities,  and  different  forces  of  impact, 

AliQnid  manifest  to  our  senses  entirely  different  properties, 

'notwithstanding  that  we  ma;  know  that  the  same  molecules 

*'^  present.    Indeed,  upon  this  theory,  tho  properties  of 

"""tter  can  not  be  expected  to  remain  the  same  except  so  long 

^*  the  mode  of  aggregation  remains  the  same.     So  far  aa 

^^4e  properties  are  concerned,  it  is  the  mode  of  aggregation, 

*^4  not  the  identity  of  substance,  which  constitutes  their 

Jr^^nce.    'Without  activities  there  could  be  no  manifestation 

^     jiroperties,  i.  e.,  no  properties;  and  with  each  change  of 

^^^regation  must  come  change  of  activities,  ».  «.,  change  of 

•"^apertiea. 
^^^^       The  facta  of  isomerism  are  also  in  perfect  harmony  with 
"^*-i«  theoj7.     In  hiaarj  and  ternary  compouu&ft  ■««  tqk^  'aste 
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eeire  of  a  variety  of  entirdy  different  eabetances  being  formed 
ont  of  the  same  elements  by  ehanging  the  proportions  of 
each  component  Every  time  these  jtfopordons  are  changed 
an  entirely  different  substance  is  formed,  and  aggregates  of 
different  substmces  will  of  course  be  different.  The  same 
may  be  true  of  all  polymeric  isomerides,  for  no  one  ean 
know  what  the  mode  of  aggregation  of  the  components  may 
really  be.  There  are,  however,  many  cases  in  which  chem- 
ists believe,  and  some  in  which  they  may  be  said  to  know, 
that  they  have  found  the  different  compound  units  upon 
which  the  differences  in  the  isomerides  depend.  Butyric 
add,  for  example,  is  a  well-known  isomer  of  acetic  ether, 
whose  common  symbol  is  CJlfir  B^^  ^  these  two  isomeric 
compounds  be  treated  in  the  same  manner  by  the  same  re> 
agent  (potash),  different  results  follow,  which  show  conda- 
sively  that,  while  acetic  ether  contains  as  its  component 
units  the  two  radicals,  ethyl,  C,H^  and  acetyl,  C,H,0,  bn* 
tyric  acid  is  formed  of  the  more  complex  radiod  C«II,0 
in  combination  with  free  hydrogen,  to  which  it  is  united  by 
an  oxygen-atom  in  the  same  manner  as  are  the  radicals  of 
acetic  ether.* 

Many  such  illustrations  might  be  added,  all  of  which 
would  help  to  show  how  perfectly  explicable  isomerism  is 
when  we  regard  the  properties  of  matter  as  wholly  due  to 
the  mode  of  its  aggregation.  In  fact,  such  substances  do  not 
consist  of  equal  parts  of  like  components.  The  components 
themselves,  having  formed  new  associations,  are  no  longer 
the  same  substances.  The  resultant  molecule  is  a  different 
system,  having  a  different  velocity,  path,  force  of  impact, 
and  frequency  of  contact. 

From  known  compounds  we  may  pass  to  substances 

whose  composite  character  has  not  been  demonstrated  by 

actual  di8mcml)crment  and  recombination.     These  are  the 

so-called  *^  dements."    The  very  fact  that  more  than  one 

such  Bubatance  is  known  sbonld  be  sufficient  to  raise  a  sus- 


•  JoiUh  P.  Cooke«  Jn  "Tbs  Hw  Ctktnao^r  >^  ViV 


2S3  PRIMARY  AGGREGATION'.— CUSMOGENT. 

pidon  of  their  composite  nature.     All  that  enables  ub  t6 

predicate  plurality  of  tliem  is  dlfforeoce  of  proi>erIy.     A\'Iiei 

we  i&y  tbat  there  are  Eixty-five  known,  elementary  eubstaitces, 

I      we  mean  that  our  eenses  are  nffeeted  differently  by  that  num- 

I      bcr  of  objects  wIioBO  manifestations  pci'sist,  i.  e.,  rcuiain  the 

I      ume  every  time  they  are  presented,  iio  itiattcr  huw  oftou 

I     the  experiment  is  repeated.     If  auy  two  manifested  jirecisely 

I      tlic  same  effcets,  they  would  no  longer  be  two  but  one,  '*  for,"' 

u  Bacon  suid,  "  if  a  man  can  make  a  nic(a)  that  halh  all  the 

propcrticB  of  gold,  let  men  dispute  whether  it  be  gold  or 

no."*    But,  judging  tlie  unknown  from  the  known,  ajiply- 

ing  to  substances  not  known  to  be  compound  tlio  law  which 

^  have  found  it  possible  to  formulate  in  the  case  of  bu1> 

•Uaces  known  to  be  compound,  viz.,  that  their  properties 

oepend  altogether  upon  their  mode  of  combination  or  aggro- 

^tion,  we  tind  ourselves  compelled  to  assume  some  mode 

of  aggregation  for  the  former  class  of  substances  in  order  to 

^i^ount  for  their  differences  of  property.     I  do  imt  say  that 

^^  can  not  conceive  of  sixty-five  distinct  qualities  of  primal 

"^tter,  but  Buch   an  assumption   certainly  belongs  to   the 

^Solent"  class,  which  are  coming  to  have  less  and  less 

PWo  in  the  sciences. 

The  differences  of  property  manifested  by  these  cle- 

Otentaiy  or  irresolvable  substances  are  of  precisely  the  same 

'^tnre  as  those  manifested  by  known  and  resolvable  com- 

I^onnds.     A  piece  of  copper  differs  from  a  piece  of  zinc  in 

^eiy  much  the  same  way  tbat  a  lump  of  salt  docs  from 

*  _  lump  of  Boda.      There  is  nothing  distinctive  about  the 

***^erence§  of  elementary  bodies  by  which  they  may  be  in 

***ttj8elve«  known  from  non-elementary  ones.     The  child, 

l»e  savage,  and  the  uneducated  man  never  classify  on  this 

***e,  as  they  certainly  would  do  if  there  were  any  such  line. 

^''I  analogy  points  to  the  geneml  homogeneity  in  this  re- 

^^^^  of  all  substances.    It  is  true  tbat  many  of  tiio  cleinents 

^*^    metals,  while  no  metal  has  been  formed  by  chemical' 

"•SaraBUnniat";  iIm^  "NOTUBOiftniun,"  V\».  V^^'^^- 
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union.  But,  on  tlio  other  hand,  there  are  many  non-meUllie 
elements,  and  there  are  also  many  at  least  hypothetical  me> 
tallic  compoands,  of  which  ammonium  may  be  named  as  the 
type. 

Upon  the  whole,  then,  the  facts  themselves,  independ* 
ently  of  any  more  coiuprehensive  application  of  them,  pro- 
ponderate  in  favor  of  the  composite  nature  of  all  material 
substances,  and  this  is  an  immense  gain  for  any  rational  ooa- 
mology.* 

It  might  at  first  be  supposed  that  we  have,  in  the  phe- 
nomena  of  allotropism,  some  direct  evidence  of  the  com- 
posite character  of  many  of  the  elements,  and  I  confess  that 
I  was  at  one  time  of  that  opinion,  but  upon  more  mature 
consideration  I  am  convinced  that  such  is  not  the  case,  and 
that  all  cases  of  allotropism  must  be  explained  by  the  as- 
sumption of  modifications  in  the  molar,  and  not  in  the  mo- 
lecular aggregates.  All  matter  is  susceptible  of  assuming  at 
least  three  distinct  quasi-allotropic  forms,  the  gaseous,  liquid, 
and  solid,  and  there  have  been  observed  many  intermediate 
stages.  The  allotropic  forms  of  phosphorus  and  sulphur, 
although  differing  widely  in  certain  properties,  may  be  pro- 
dnecd  l>y  simple  changes  of  temperature.  Once  obtiuncd, 
however,  they  persist,  notwithstanding  such  changes.  The 
same  is  true  of  carbon.  Subject  the  diamond  to  intense 
heat  without  contact  with  oxygen,  and  it  is  converted  into 
charcoal  or  a  similar  coke-like  substance.  In  this  latter  case 
wo  may  suppose  that  the  molecules  of  the  diamond  are  con 
fined  within  narrower  limits  than  in  i^harcool,  that  they  have 
shorter  paths  and  more  frequent  contacts,  and  that,  moreover, 
their  actions  are  reduced  to  greater  regularity  and  defined 
with  greater  precision.  Such,  in  fact,  is  the  theory  of  all 
crystals  as  contrasted  with  amorphous  forms  of  matter.  The 
molar  aggregate  itself  tends  to  establish  a  system  out  of 
its  homogeneous  molecules,  and  this  constitutes  a  crystaL 

'  CompMn  the  rtowf  of  Lodiyer,  IhoBAt^  lad  Patttnkof«r  la  Um  *'Compt« 
iZtm/ii«  '^  of  Sowemher  S,  IStS. 
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In  unorpboaa  matter  this  is  Dot  tha  case       But  tho  alio* 

titipic  foniiB  of  Bulptinr,  of  Bilicon,  and  oi     r  elements,  aL 

tliough  amorpboiu,  must  be  explained  on    "me  such  priti- 

ciplea.     The  molecules  are  difEorently  rcl  in  tlie  mosa 

under  the  different  conditions,  and  this  i     is  well  able  to 

produce  distinct  Bubstnacca  as  if  tbo  tnol       ca  ibcmHelTea 

Were  differently  aggregated.     It  is  the  e  which  they 

prodnce  npoa  sensitive  parts  which  ''  iffcrences  of 

property,  and  the  ^ine  molecules  m  >        fercnt  rates 

and  with  ditTcrent  forces  of  impact  i  ce  the  effect 

of  variety  as  distinctly  as  if  the  molecules  iiiemselves  were 

of  different  degrees  of  aggregation.     The  facts  of  allotro- 

inun,  therefore,  while  they  afford  no  evidence  that  the  reeog- 

i>ued  elements  are   ever  further  decomposed,   constitute, 

-       "evertheleea,  a  new  argument  for  the  theory  of  the  proper- 

tJes  of  matter  here  advanced,  supplementing  in  an  interest- 

"'S  ^"^7  ^^^  arguments  from  isoraeriBin  and  from  chemical 

ootnbination  in  general.     But  the  molecules  of  the  recog- 

Sliced  elements  are  stable  aggregates  that  have  reaiated  the 

disintegrating  tofluences  of  the  entire  cosmical  history  of  our 

*.ystem ;  they  are  therefore  too  firmly  fixed  for  us  ever  to 

*Xpeet  to  witneea  their  dismembennent.     Of  their  composite 

■^A'tDre,  however,  we  must  rest  satisfied  from  the  analogy  of 

*^«ir  properties  with  those  of  known  compounds,  and  from 

*^0M  lai^  views  of  the  univeree  which  reach  out  amid 

^^Tflrgity  and  grasp  at  unity, 

IVom  analysii  lot  ui  past  to  tyntbesls. 
A  theory  of  the  origin  of  matter  in  the  formi  onder 
J^bich  wo  know  it  hat  already  been  mdely  outlined,  We 
^*Ve  now  only  to  look  at  it  from  tho  point  of  view  of  its 
*^'^>perties.  Since  these  are  only  the  eenrihle  effects  which 
^^tter  Is  able  to  produce  upon  living  creatures,  they  are  to 
^^  exphuned  on  the  simple  principle  of  impact,  which  is 
^^  essence  of  the  idea  of  force,  Wlien  a  cannon-ball 
*'*^ea  and  shattcra  a  tree,  we  readily  comprehend  the 
^■<»se,  but,  when  «  « thunder-bolt"  accomip^ftVefc  Si»  wxka 
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resnlt,  we  shake  our  heidB,  and  laj,  ^Ujiteriona  foieel** 
When  ttroDg  saction  is  prodaced  1^  the  creation  of  a 
vacnnm,  we  have  learned  to  refer  the  effect,  though  the 
force  is  wholly  invisible^  to  the  air  which  sedu  to  fill  the 
Taenam,  and  ^rashes  in**  for  this  porpose;  but,  when  we 
see  a  body  fall  to  the  earth,  we  say  it  does  so  in  obedience  to 
the  law  of  gravitation,  bnt  hnmbly  and  properly  avow  oor> 
selves  ignorant  of  the  nature  of  that  law.  Now,  the  effect 
produced  by  the  cannon-ball  is  a  case  of  fndmt  impaei^  and, 
without  going  back  to  the  origin  of  the  motion  of  die  ball,  is 
readily  understood.  The  effect  produced  by  the  ^  thunder- 
bolt**  is  a  esse  of  molecular  impaei^  and  we  need  not  any 
more  go  back  to  the  origin  of  the  motion  of  the  molecules 
to  give  it  an  immediate  explanation.  No  matter  how  they 
came  to  acquire  it,  the  fact  is  that  all  the  molecules  <^ 
matter  in  the  vicinity  of  the  tree  on  the  side  struck  were 
in  rapid  and  violent  motion  toward  the  tree,  and  actually 
struck  it  with  such  force  ss  to  shiver  it  to  pieces.  There  is 
no  difference  in  the  two  phenomena,  except  as  to  the  number 
and  size  of  the  bodies  producing  the  effect.* 

Id  the  case  of  the  vacuum,  the  hand  interposed  in  the  cur- 
rent simply  experiences  the  impact  of  millions  of  molecules 
of  oxygen,  nitrogen,  etc.  The  effects  of  a  strong  wind  are 
identical  with  this  in  all  respects,  and  wind  is  always  actually 
caused  by  air  rushing  into  a  partial  vacuum. 

Now,  when  a  body  falls  to  the  earth,  shall  we  say  that  It 
is  due  to  any  other  cause  than  that  which  would,  were  the 
wind  sufficiently  strong,  carry  the  same  body  in  a  direction 
perpendicular  to  that  in  which  gravitation  acts  f  Is  its  fall 
not  also  due  to  impact  of  molecules  or  atoms  which  are  pelt- 
ing it  with  greater  force  on  the  upper  than  on  the  under 
side  t  If  all  matter,  in  whatever  state  of  aggregation,  has 
always  been  in  motion,  which  motion,  therefore,  need  not 

'CMmv  "Tht  Sew  Chmnliirj,**  p.  44  \  »\«o^  frofeiior  Clerk  Matwcirt 
^AOdrttu  before  the  DritUh  AMOcUttoa  av  BtiAlw^  Vb^  ^'««^«a« 
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bo  eiplftined,  tlien  all  that  remaine  to  be  explaiocd  In  gravi- 
tation  U  why  it   operates   in   tbo   particular   directiuna  in 
wlilcli  we  observe  it  to  operate.     Of  tliia  we  aw  still  igno- 
rant, just  as  man  was  ignorant  of  the  reasons  wby  tlie  inole- 
culea  of  the  atmosphere  took  the  directions  whlcli  they  were 
ubservcd  to  take  when  it  waa  aaid  that  "  the  wind  btowetli 
where  it  listeth."     The  laws  of  meteorology  were  as  abso- 
lately  unknown  then  as  are  those  of  barology  now.     As  all 
force  must  be  referred  to  molecular  impact,  so  must  all 
other  Bo>called  properties  of  matter,  force,  or  molecular  im- 
Jiftct,  being  simply  the  generic  property  under  which  alt 
effects  of  whatever  kind  are  embraced.     A  subatance,  could 
*tich  a  one  be  conceived,   which  should  consist  solely  of 
Ultimate  atoms  of  matter,  could  possess  very  few  properties, 
-feeble  resistance  is  about  all  that  could  be  expected  of  such 
^  Bdbstance,     The  first  degrees  of  aggregation  from  that 
^sonsiatliig  of  the  simple  eoheslon  of  two  atoou  and  their 
devolution  about  their  common  center  of  gravity,  or  whatever 
'Xnlght  be  the  mode  of  their  aggregation  and  activities,  to 
those  in  which  the  units  of  aggregation  should  consist  of 
«tggr^at«8  of  the  third,  fourth,  or  even  tenth  order,  would 
^lerbape  still  remain  imperceptible  to  any  being  endowed 
with  feeling.    The  molecules  of  inch  aggregates  would  be  too 
BiinQte,  their  momentum  too  slight,  their  impact  too  faint, 
^  produce  any  effect  on  the  large  multiply-compound  Duita 
tllst  compose  the  sensitive  nerve-tissues  of  animals.     The 
^Uiereal  medium  that  conveys  light  through  space  is  un- 
doubtedly the  lowest  aggregate  of  whoso  presence  sentient 
^^i^ngs  are  rendered  cognizant.     Its  molecules  are  so  much 
^^lore  minute  than  those  of  any  of  the  so-called  "  ponderable  " 
^k^lMrtanoei  that  they  appear  to  be  Independent  of  the  lav 
^^f  gravitation.    They  penetrate  bodUy  and  with  perfect  eau 
^^.lie  humors  of  the  eye,  and  are  felt  by  the  exceedingly  deli* 
^^ate  nerve-tisane  that  is  spread  out  over  its  interior  surface, 
^-rhii  mechanism  is  a  comparatively  recent  dcvclo^nvsril  til 
^Kgaafc'natare,  Bnd,  not withBtand'.ng  aW  tibaX  «^eTii»'W&  «^ 
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ibont  It,  lu  extreme  deUoRcj  b  not  yet  fnllj  ippreeUted,  ud 
win  not  be  anttl  it  ii  genenllj  mlind  to  the  Inflnenee  of 
wbtt  a  remtrkable  tn^ivm  it  alone,  of  all  the  neire^iMiMi^ 
ii  soiceptible  ind  nnaible.  It  it  only  ilnoe  the  inrentlon  of 
photography  that  It  hai  been  genenllj  known  that  light 
exerta  any  other  infloenoe  npon  terreatrial  thinga. 

Delicate  as  Is  the  mechanism  of  the  ear,  It  ia  lendble  only 
to  the  Impact  of  the  comparatively  heavy  and  normally  m»> 
terial  molecules  of  the  air ;  and  the  odoroos  paitlelea  that 
etnanato  from  bodies,  and  manifest  their  preaenoe  on  eoo> 
tset  with  tlio  olfactory  nerves,  belong  to  the  more  complex, 
chiefly  organic  matters,  and  prodace  their  effects  principally 
by  the  inherent  actlvitiea  of  the  molecnlea  themselvea. 

Bceidcs  the  ettiereal  medlntn,  no  other  aggregates  are  ap> 
preciablti  by  the  nerves  of  sense  except  snch  as  are  known  to 
obey  the  laws  of  gravitation.  These  ore  the  elements  of 
diemlstry  and  their  compouuds.  Most  of  these,  too,  would 
bo  imperceptible  in  the  gaseons  state,  i.  #.,  If  we  depended 
npon  the  activities  of  the  molecules  separately  to  famish  oa 
our  knowledge  of  their  presence  and  existence.  It  la  osnally 
only  as  inolor  aggrcgntes,  In  which  many  molecalca  cohcra 
into  a  mns.1,  tliat  we  are  able  to  detect  them,  though  many 
such,  when  onco  detected  in  tlio  solid  or  liqnid  state,  may  be 
made  perceptible  In  the  gaseons  state.  Besides  the  sixty-five 
rcci)gnizu<l  elements,  there  exift,  as  combinations  of  these  in 
different  ways,  thousands  of  distinct  substances,  insnifeatlng 
an  almoflt  infinito  variety  of  properties. 

To  explain  In  a  purely  theoretical  manner  tho  conditions 
necessary  to  produce  so  many  distinct  elementary  substances, 
we  must  BupiMiBC  that  they  are  all  highly  componnd,  and 
eonatst  of  molecules  of  .different  degrees  of  aggregation. 
Their  atouilti  weights,  aa  proved  by  their  modes  of  combl* 
nation,  indicate  that  they  are  of  different  slice,  weights,  cte. 
A  great  variety  in  the  mode  of  a^regation  Is  poeslbia 
SappoBO  the -units  in  tlie  hydrogen  molecule  to  consist  of 
»ggregatea  of  tlie  fifth  or  av\t\i  oi^et  w  cJl  \k^v  4n8idte 


IM  PBDIABY  AQQBSGATION.-COSMOOSNT. 

ramber  of  etbh  ktnd  of  unit  in  each  inolooiile»  and  theie 
to  movo  in  r^gnlari  definite  orbltii  or  pathti  tn  a  molecular 
qratMB.  Then  we  may  auppoao  that  die  oxygen  moleculei 
wUeh  haa  alxteen  times  the  maaa  of  tlie  hydrogen  mole- 
enl«^  eonalata  of  aggregates  of  the  tenth  or  twelfth  order, 
or  of  these  and  othen  of  still  higher  ordersi  or  of  several 
kinds  of  oideni  both  higher  and  lower,  sggr^tcd  into  a 
laige  qratemi  eadh  of  the  units  having  its  own  definite  nio- 
tionsi  and  eabh  moleeule  having  the  same  fixed  number 
of  eaeh  Und  of  nnits,  whose  oombined  activities  should  be 
anflleient  to  f^ve  to  oxygen  all  those  properties  with  whioh 
we  find  it  endowed.  Thus  may  be  hypothotically  explained 
the  eoostttution  and  properties  of  all  the  elementary  sub- 
slanees.  Of  course,  the  molar'  aggregates  of  each,  formed  by 
the  cohesion  into  a  solid,  liquid,  or  gaseous  mass  of  many 
such  like  molecules,  would  possess  properties  derived  from 
those  of  their  constituent  molecules,  though  differing  greatly 
in  different  states.  These  properties,  though  the  necessary 
consequence  of  the  mode  of  aggregation  of  the  different, 
molecules  composing  the  compound,  would  not  on  this  ac- 
count resemble  those  of  any  one  of  their  components.  Prop- 
erties, being  simply  the  subjective  manifestation  of  the  ob- 
jective fact  of  a  certain  mode  of  impact,  might  bear  no  sort 
of  resemblance  to  one  another,  although  the  mode  of  impact 
were  the  exact  mechanical  resultant  of  the  combined  im* 
pacts  of  constituents  having  such  different  properties.  Take 
any  known  compound,  as  carbonic  oxide.  This  lias  pro|)er- 
ties  very  different  from  those  of  either  oxygen  or  carbon ; 
and  yet  the  activities  which  are  the  objective  cause  of  its 
mantfestations  must  be  the  exact  mechanical  resultant  of  the 
eombined  activities  of  these  two  substances.  In  other  words, 
there  in  no  fixed  relation  between  the  differences  in  the  ob- 
jective activities  and  the  subjective  manifestations.  Slight 
differences  of  the  former  kind  may  produce  great  differences 
of  the  latter.  The  addition  of  a  small  unit  to  a  large  system. 
msj  eotiivljr  alter  its  mode  of  manifestation  lo  fy^xi^^  ^^^ 
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6fen  a  dight  obaiig«  in  the  gmiptng  of  Idmtlfli 
prodaoe  a  now  snbotanooi  to  tho  phottomona  od 
rondor  quite  oertain.  Thii  potnt,  howovofi  nood  ] 
npoii,  alnoe  It  ii  roally  nono  othor  thiin  tho  aeion 
of  tho  old  qoostion  of  tho  reUtbn  of  tho  ozt 
to  tho  mlndi  with  regard  to  whloh,  in  whaftv 
phlloeophen,  may  have  dlfferedi  all  have  at  kait 
it  Is  not  a  fixed  proportloni  and  that|  If  tho  oi 
function  of  tho  otfier,  It  ii  a  f unetlon  fbr  tho  d< 
of  whloh  wo  have  aa  yot  no  f ormubi. 

Tho  rooogniaod  olomontaiy  anbatanoiii  pv 
many  different  qualltleii  Tarj  gnatllj  in  tfu 
^atomio  weights.*^  ThU  means  slmplj  that 
cules  Taiy  greatl j  In  mass,  Tho  hydragen  mol 
smallest  knowui  and  is  hence  taken  as  tho  stanc 
pared  with  this  as  unity,  we  find  that  tho  nKibi 
gen  fsontains  16  times  as  mudi  matter.  Its  dion 
lent  is  therefore  said  to  be  16.  That  of  oaAox 
of  nitrogen  14,  while  that  of  chlorine  is  85^. 
instead  of  representing  large  equivalentSi  are, 
pared  with  those  of  roost  of  the  metals,  Toiy  i 
molecule  of  mercury  contains  200  times  as  mu 
one  of  hydrogen,  and  one  of  gold  107  times  as 
eombining  number  for  platinum  is  given  at  19 
silver  at  108,  for  antimony  at  120*8,  for  blsmu 
that  for  lead  at  207,  while  the  thorium  equiva 
terly  been  quadrupled  and  put  at  281*4,  being  tl 
all  the  elementary  units.  The  equivalenta  of 
and  potassium  (89*1)  are  smaller,  as  also  are  t 
non-metallic  elements  in  general,  as  phosphorus  ( 
(82),  and  silicon  (28). 

Whether  hydrogen,  carbon,  nitrogen,  oxygei 
the  other  abundant  elements  having  small  mol 
enter  into  the  composition  of  the  elements  h; 
molecules,  is  a  legitimate  question  for  those  chei 

who  are  not  satisfied  wilVi  1\\q  \de»^^^\«QL^ 
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are  absolutely  elementary.     Although  not  at  all  necee»ary  to 
tlie    thcor}'  of  matter  under  dutciuwiun,  ft  would   ut   leu«C 
■cem  probiil>lo  that  such  was  tlto  caao.     The  fnct  that  thusu 
luoluculee  arc  atiible,  whether  combined  or  uiicoiiiliined,  is 
favorable  to  this  view,  althougli  there   inuy  exist  aa  cum- 
poncnt  aggregates  of  iiiGtattie  niulecules  many  etjuully  atablo 
aggregates  which  do  human  power  cua  diiMociiitu  from  their 
preiient  combinations.     But,  if   known  elements  were  em- 
ployed  aa  comnonenta  of  other   known   elements  having 
Itrger  molecules,  the  very  fact  that  tlicy  are  elements,  i.  e., 
tkt  we  are   unable  to  decompose  them,  would  render  it 
itDpotsible  to  know  that  they  had  otlier  elements  for  their 
coDiponente.     Think  how  many  hydrogen,  oxygen,  or  nitru- 
gat  molecules  might  enter  Into  the  system  that  constitutes 
f  the  molecule  of  bismuth  or  of  gold  I 

It  is  a  remarkable  fact  that  those  el«nent«  which  have 
^try  high  condensing-points,  t.  «.,  which  assume  the  liquid 
(ot  solid)  form  at  very  high  temperatures,  have  large  cora- 
Uaing  numbers,  t, «.,  large  molecules,  whilo  those  Itaving 
W  condensing-points,  and  which  are  gaseous  at  onlinary 
temperatures,  as  a  rule  have  small  combining  numbers,  or 
Baall  molecules.  To  this,  carbon  and  mercury  form  notable 
^Keptions,  it  is  true,  and  prove  that  it  is  according  to  no 
^ntiform  law ;  but,  nevertheless,  the  bulk  of  the  facts  support 
"■is  statement,  and  indicate  that  the  genesis  of  those  ele- 
■"•nts  which  we  know  only  as  solids  or  liquids,  which  we 
'i*Ve  supposed  to  have  taken  place  daring  the  fiery  ordeal 
''''ongh  which  the  solar  system  has  had  to  pass,  is  rather 
•  Process  of  integration  than  of  disintegration,  since  tlioy 
"*Ve  much  larger  molecules  than  the  gases  tliat  exist  in  the 

1^  *  n«  rcMBt  iDTcMlgatlona  of  Pnifciiiior  J.  N'onsan  LocWtot,  vhkh  ban  led 
r*^  to  oonelualaiu  Dot  *idc1  j  dlltiring  from  thoae  here  eipresiied,  were  not  pub- 
^Nid  until  after  thia  chapter  *u  written.  While  it  would  be  improper  to  pua 
^kotlced  Boch  iicportant  rcaearchei  JDlo  tha  esaential  oonililiani  of  the  uni- 
^'*^  fut,  from  .hi  autistanlial  hanoonj  of  tlie  tluMrf  pra\io&eA  ui  >^^  £u>.\VM 
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The  power  of  the  dementi  to  afbet  the  eeniei  b  miU 
eoniporod  witli  that  of  manj  oomponnd  •nbttanoet.  Few  of 
the  gaiet  are  perceptible  to  an j  of  the  aenaeii  and  afEeet  the 


wHb  the  f ictn  and  rattilti  broi^  «■!  bf  thMis  It  !■  qite  mmmmmff  la 
iIm  fomtr.  Tbtrt  It,  bowtfcr,  oat  lapofltBl  polal  mpmli  whMh 
night  ■!  am  ilght  dlffw,  hot  which,  whm  pcapirlr  ^rlivtdi  ml^ 
a  gtrlliliif  ooBflrmtlloa  of  Um  thmrj  if  tht  tuu.  Oae  of  Pioiioiot  Luuhjoi^ 
moot  ImporCABt  generolUatloBi  li  that  **  tho  maafaif  dowa  of  tfporatiio  ia  a 
■MM  of  matter  whioh  la  tvtiitaallj  to  fom  a  atar  la  acoo«ipaala<  bf  a  gndoaQf 
lacwaiing  eompleiity  of  ehaniotl  fiofma." 

CartalB  of  tha  faeu  fay  whkh  ha  lUaatnilaa  Ihia  lav  ho  ooadaaiaa  lata  tho 
iBUowIng  tabular  form  t 

Uottttt  atara  1  ^  H-l>0a4>]|f. 

8ttn  >  ihow  Unaa  of  \  H-l-Ga-4-llf  ^Ka^Va 

Cooler atara  )  (—  —    llf-4-Ka<l-Fa4BI-i>H^ 

C  Fhrtod  apoatm  eC 
Oodeat  atara,  floted  baada  of      »  »    —   —    —   »<     motakaadaol- 

(     allolda. 

Without  at  all  ehangteg  the  characUr  of  Ihia  oihlhl^  H  maj  be  pal  Ia  a 
alightly  dlfferaat  form,  aa  followa  s 

Cooler  ataia 

0  '  % 


Hotteat  atara. 

1     24     40     S8    S6    100  lOa 

H -f  Mg+ Ga-t- Na -f  Fe -f  Hg-fBI 
1     It    20     S8    18    100 


la  thia  diaftram  caldum  and  BMgiieaiom  are  tranapoaad,  b«t,  aa  bath  art  ta* 
vaaled  by  the  apeetra  of  the  hottest  atara,  thia  ehaoge  doea  aol  affeet  the  order 
of  the  groupa.  The  oame  la  the  eaae  with  blamuth  and  BBorevrj,  both  beloog- 
lag  only  to  the  cooler  atara.  The  figurea  placed  abore  the  bjwMIm  are  thoae 
fepreoentlng  their  atomic  weights  according  to  the  new  ajatem,  and  thoee  placed 
below  them  their  equWalents  according  to  the  old  sjstem.  It  will  be  aecn  that, 
with  the  eiceptlons  of  caldum  and  sodium,  the  new  equlTalcnU  form  a  con- 
tinuous ascending  series,  while,  with  the  old  equlTalenta,  not  eran  thia  break 
occurs  in  the  scries,  the  equivalent  of  caldum  haTing  been  doubled,  while  thai 
of  sodium  has  remained  unchanged. 

On  the  theory  advanced  in  thia  chapter,  of  the  aoecasslte  erohitloB  of  the 

▼arious  elements  and  their  formation  out  of  the  simpler  aggregatea  eiiating  at 

the  period  of  their  erealion,  it  would  eertalnlj  be  In  the  cooler  because  jpen^tr 

'ian  thmt  the  /cwoat  and  almplcai  elamanU  wwM  \m  «L\w»a4^^BM«^  €«war 
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aiumal  Bjitem  only  when  inhaled.  Liquids  and  solids  haTt] 
tnore  decided  properties,  but  witli  the  exception  of  arsenla  j 
nd  a  few  others  all  the  elemeDts  are  rather  inert.  This  ma.y : 
he  due  to  the  smallncss  of  their  molocnlcB,  or,  more  properly  j 
>peakin{f,  to  the  Bimplicitjr  of  the  systems  forming  such  niolfr  < 
CQ]e«.  The  larger  and  more  complex  such  sygtems,  the  moral 
^ed  and  active  will  be  the  properties  manifested. 

Passing  from  substances  whose  composition  is  unknown ', 

fe)enients)  to  those  whose  composition  is  known,  we  find  that,  i 

of  iaorgaoic  compounds,  those  possessing  the  most  decided  < 

properties  are  the  acids,  alkalies,  and  salts.     Looking  at  \\\eiti 

"^robining  numbers  we   find  them   large.     Carbonic  iicid^ ' 

whieh  is  among  the  lowest  and  most  inert,  and  ia  not  an  acid] 

■'    all  in  the  modern  senae  of  tUo  term,  but  a  binary  coin>1 

PoBnd,  hoB  molecules  44  times  tlioao  of  hydrogen.     The  com- 

'^ciQ-aalt  molecule  is  equal  to  59  hydrogen  molecules,  that  of 

^«  carbonate  of  soda  to  106,  and  that  of  Bochelle  salt  to 

*®8,  while  that  of  alum  foots  up  517. 

The  organic  compounds  ore  all  of  high  degrees  of  orgsni- 
'"'^ion,  and  have  large  complex  molecules.  The  equivalent 
^'  tuorphine  (C.,H„NO^  would  be  285,  that  of  strychnine 
^•.hJt.OJ  is  334,  and  that  of  quinine  (C^H^N.O.),  324. 
"^  (nolecule  of  sugar  weighs  342  microcriths,  and  one  of 
^*xh  324.  And  thna  it  ia  throughout  the  organic  com- 
X**>«*nds. 

In  the  albnminons  group  the  size  and  complexity  of  the 

?***>lecnles  are  still  greater,  so  much  so  that  no  reliable  forma- 

^**  of  any  of  them  have  yet  been  obtained.     From  such  ap- 

**'^CkiimationB  as  have  been  made,  however,  it  would  seem  that 

*^olecuTe  of  albumen  weighs  nearly  5,000  times  as  much  aa 

^^^  'iinpUr  onm  the  nebula  thcmKrhet  arc  naehed,  while  the  halter  etaia 
^^^^Id  jield  the  richejt  abuodinca  ol  deniCnU  u  well  u  those  hnriag  Iho  mart 
«^^**PlIeated  itructure,  i.  t^  the  largest  moleculei.  The  aiiumplioD,  •pparenlly 
^*''''«d  by  ProteHor  Locliver  aod  freely  Hi»de  br  othen,  thsl  the  cooler  ttaia 
the  lua  hkTe  loit  >  portion  of  their  heat  fonnerly  poueiMd,  l>  wholly 


5***> 


vlioiu,  and  hu  already  been  Mffldentlf  cowbaled.    (^  >lw  "Foeulac 
Ueatbfy,"  roL  iriiS,  p.  5SS.) 
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one  of  hjdrogen,  while  one  of  blood*flbriii  or  of  eaaein  would 
weigh  5|000  or  6,000  times  as  mneh. 

These  examples  are  sufficient  to  show  that  in  order  to 
come  np  to  working  proportions  the  degree  of  aggravation 
most  be  high|  and  the  molecnles  of  substances  capable  of  ap- 
pealing to  sense  and  generating  oiganio  beings  must  be  large 
as  compared  with  those  of  the  elements  which  combine  to 
produce  them.  In  other  words,  while  out  of  substances  pos- 
sessing very  small  molecular  aggregates  vast  molar  aggravates 
may  be  formed  by  simple  multiplication  and  accumulation, 
and  the  whole  inoiganic  worid,  the  rocks,  the. mountains,  nay, 
the  very  orbs  of  space,  nuy  be  created,  yet,  for  the  devdop- 
ment  of  organized  beingSi  whether  animal  or  T^petable^  a 
different  class  of  substances  is  required,  substances  contrast- 
ing  with  the  former  by  the  larger  sixe  and  greater  complexity 
of  their  molecular  aggr^tes,  by  greater  instability  and  moT€ 
active  properties. 

These  preliminary  considerations  respectlhg  the  origin 
and  nature  of  matter  in  general  will  better  prepare  us  to 
enter  upon  the  discussion  of  the  questions  to  which  the  pres- 
ence of  life  on  our  globe  gives  rise,  and  which  the  reader  is 
asked  to  regard  rather  as  a  continuation  of  the  present  inquiry 
into  the  nature  and  properties  of  matter  than  as  in  any  sense 
a  distinct  subject.  There  are  no  breaks  in  the  processes  of 
nature,  and  the  aim  of  all  true  philosophy  is  to  establish  the 
continuity  which  the  philosopher  is  confident  must  exist 
throughout  all  its  departments. 


OHAPTEB  IT. 

anfOXDAST  AOQEBOATIOW. 

am  oBomo  Mam— titmi  bslaikxhi* 

«l  tfM ppoptrliM of  milttriqwB thilr moda of  ■otowkr  tggNga* 
M  of  mm  and  dooiooM  of  fCAbiHliy  of  molooiilci 

tfw  ptootwM  of  ooioile  and  oigtale  otoltttkm— Initio]  stop  in  tlie 
dtfotopOMBi  of  Ufa— FonnotioQ  of  tbo  bigtaio  oompoandi— Uoiiieriti»— 
HiHocy,  origiii,  and  oonstitutioii  of  protoplasm— Plasson  bodlei— Rceipio- 
oal  ralatioiiM  of  oi^ganization  and  life— Nutrition  and  reproduction — Mor- 
pbologioal  units — Clicmical  m.  morphological  organization — Monert— The 
aea  the  eommon  mother  of  all  life— True  rital  phenomena  confined  to  the 
actirStica  of  protoplasm — Organiaation  a  meant  of  intensifying  the  effect  of 
protopUamic  actirities — Origin  of  the  cell — Ordera  of  intlividualitj — Ut- 
ing  diatingniahed  from  non-liTing  bodie:< — Nature  of  growth — Naturo  of 
reproduction— Theory  of  aeiual  difTvrcntiation — Animala  di>tingui«hed 
from  plants— Development  of  the  organic  out  of  the  inorganic— Orgnnic 
aggregation— Simplest  form  of  tissue— The  vtomach  the  lii-st  organ  funucd 
— -Embryogcny— Ontogene:iis  a  recapitulation  of  phylogenesis — Nature  and 
functions  of  chlorophyl — Fibro-voMcular  bundles — First  appearnncc  of 
learca— Carbon  the  framing  timber  of  organic  beings — Power  of  protoplism 
to  deoompose  carbonic  acid — Influence  of  light  on  plant  pronth — (Massifi. 
oation  of  organisms  with  respect  tf>  their  power  to  manufacture  organic 
aubstonces— Proper  meaning  of  spontaneous  generation — Ucspi ration  com- 
mon to  plants  and  animals — Tlic  two  forms  of  nutrition  in  plants — Consti- 
tution and  function  of  muscle— Constitution  and  function  of  nerres^Fun- 
domentol  nature  of  organization. 

TTe  have  seen  that  matter,  in  its  cosmical  history  as 
enacted  in  the  development  of  a  planetary  system,  aBsunics 
a  great  variety  of  forms,  and  resolves  itself  into  numerous 

*  **  niogenia(Griechisch)=  Eotwiclcelungsgeschichte  der  Organismen  oder  der 
4bendigen  Naturlciirper  im  weitesten  Sinnel  (Oerua  ht  6iv).*'— (iiaockel,  **  An- 
topogenie,**  &  710,  note  to  S.  C) 
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specifically  diBtinct  aggregmtes.  ThA  dlfEoreiit  tabstaneea 
which  we  know  on  onr  planet  are  the  lesnlt  of  the  eoheaion 
into  houiogeneooB  maaaes  of  these  different  aggregates,  all 
the  constituent  nnits  of  any  one  of  these  masses  consisting 
of  the  same  9peeie$  of  molecular  aggregate.  The  properties 
of  the  masses,  therefore,  depend  absolutely  upon  the  nature^ 
t.  e.j  the  mode  of  composition,  of  their  molecular  unite, 
although  onr  knowledge  of  these  is  wholly  xnsufScient  to 
enable  us  to  predict  the  properties  of  any  compound  to  be 
formed  out  of  known  substances. 

We  saw  reason  to  suppose  that  at  an  early  period  in  the 
development  of  the  solar  system  (and  we  nuy  infer  the  same 
for  all  svstems)  the  number  of  distinct  substances  was  small, 
and  that  these  substances  were  gaseous  at  very  low  tempera- 
tures. The  two  abundant  gases,  nitrogen  and  hydrogen, 
exist  in  the  irresolvable  gaseous  nebulie,  and  doubtless  wea^ 
far  to  constitute  tlie  original  substance  of  our  infant  system. 
These  substances,  though  differing  greatly  from  one  another 
in  that  respect,  have  nevertheless  small  molecular  aggregates 
as  compared  with  those  of  most  substances  now  found  in  the 
earth,  and  which  are  mostly  solid  or  liquid  at  life-supporting 
tcmperaturcd.  There  has,  therefore,  been  upon  the  whole 
increaue  of  mass  among  the  molecules  of  substances  later  de- 
veloped. 

Wlien  we  rise  to  the  point  of  view  which  removes  all 
distinction  between  ^'elements'*  and  ^compounds,*'  excrcpt 
the  subjective  one  that  in  the  former  we  do  not  know 
and  can  not  prove  empirically  their  state  of  composition, 
while  in  the  latter  we  can  do  this  in  so  far  as  to  resolve  them 
into  the  former,  we  can  make  the  further  general  state- 
ment that  not  only  do  these  known  compounds  sustain  the 
a))ove-iiientioned  law  of  the  progrc^ivo  increase  of  mass  of 
the  nutleculcs  of  matter,  but  tliat  there  is  also  proj^ressive 
ilecreant'  of  stability  in  such  molecules.  "We  are,  of  course, 
unable  to  predicate  this  of  such  substances  as  we  are  unable 
^  decomposop  although  they  dou\A\f»a  ^^  C^a^]  \a.  their 
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f  relatiye  stability,  and,  m  befoni  remarked,  eomo  snbstancei 
which  had  been  supposed  to  be  elementary  have  already 
yielded  to  human  eSorts  to  separate  tfaem,  and  others  may 
tdll  do  BO.  Moreover,  tlioee  that  have  thus  yielded  poseesa 
Urge  molecules,  and  this  should  serve  as  an  index  for  future 
ittempta  of  a  like  nature.  There  ia,  for  example,  little  hope  , 
of  artificially  resolving  hydrogen  or  carbon  into  simpler  ele- 
inontB,  but  the  revene  of  the  alchemists'  dream  may  yet  be 
realized,  and  gold  be  reduced,  if  not  to  baser  at  least  to  eim-  ; 
pier  molecular  elements. 

All  known  chemical  compounds  must  be  supposed  to 
hsve  been  developed  within  relatively  quite  recent  periods, 
Tbe  intense  heat  that  has  prevailed  throughout  the  greater 
pATt  of  the  history  of  the  solar  system,  and  which  indeed  still 
P^BvaiU  in  iti  nnclens,  the  Biin,  which  is  99^  (guprOf  p.  260 
*iid  note)  per  cent  of  the  entire  mass  of  the  system,  or  nearly 
'^e  Thole  of  it,  has  prevented  the  formation  of  any  of  the 
'Qbetancea  which  we  know  to  be  compodte.  It  is  only  in  the 
^'(^naparatively  imall  massea  which  hare  been  accidentally 
"^parated  from  the  rest,  and  which  la  consequence  of  their 
diminutiTe  size  have  sooner  reached  the  stage  at  which  the 
*^<liation  exceeds  tlte  generation  of  heat,  that  conditions  have 
'^^en  produced  under  which  such  comparatively  unstable 
■talMtances  as  water,  carbonic  acid,  and  tlie  oxides  composing 
^e  earth's  emst,  could  exist.  The  formation  of  such  sub- 
*^ncea  may,  perhaps,  be  regarded  as  the  first  step  toward 
^■ke  development  of  life  on  the  globe. 

In  proportion  as  the  degree  of  beat  diminished,  the  ca- 
I^acity  for  more  and  more  unstable  substances  increased.  The 
^Artiest  ocinpounds  were  those  in  which  silicon,  potasjium, 
'^^inm,  magnesium,  etc.,  com1»ne  with  oxygen,  several  of 
^hich  were,  from  their  great  stability,  long  regarded  as  ele- 
"'^ntaiy.  Then  came  a  variety  of  acids,  alkalies,  and  salts, 
^gether  with  compounds  of  the  metals.  These  the  early 
^uemists  succeeded  in  resolving,  and  the  otc%  of  iW  Tae\.^ 
***  manj  of  tbem  successfully  'worked  \>J  iW  MWftsnSs 
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Liter,  as  the  temperature  still  farther  lowered^  the  oxjgen 
was  enabled  to  seixe  the  hydrogen  and  form  the  gaseous  pro- 
toxide steam,  or  aqueous  gas,  which,  at  a  still  later  period, 
when  the  temperature  of  tho  earth's  surfaoe  fell  below  100* 
Cent.,  condensed  into  water.  Long  prior  to  this,  carbonio  acid 
had  been  formed,  and  doubtless  constituted  at  that  time  fully 
one  half  the  gaseous  atmosphere  of  the  earth.  The  vast 
amount  of  free  carbon  now  existing  in  the  earth,  and  still 
more  that  which  is  fixed  in  the  chalk  and  limestone  formsp 
tions,  all  of  which  must  have  formerly  existed  in  the  atmos- 
phere in  tlie  form  of  carbonic-acid  gas,  indicates  that  the 
above  estimate  is  probably  far  too  low. 

All  the  compounds  thus  far  referred  to  and  all  others  hav- 
ing  a  certain  degree  of  stability  must  have  been  first  formed 
at  a  period  of  considerable  heat,  the  dissociation-point  of  all 
compounds  having  been  estimated  at  6,000*  Cent.,  although 
this  doubtless  varies  for  different  compounds  as  greatly  as  do 
the  condensing-points  of  different  gases. 

But  there  are  many  compounds  which  are  continually 
forming  at  such  temperatures  as  now  prevail  at  the  surface 
of  the  earth,  and  roost  of  these  are  very  much  more  unstable 
than  those  last  mentioned.  The  elements  which  chiefiy  en* 
ter  into  these  compounds  are  oxygen,  nitrogen,  hydrogen, 
and  carbon,  all  but  the  last  named  of  which  are  gaseous  at 
ordinary  temperatures.  The  substances  of  this  nature  with 
which  we  are  familiar  are  known  as  ^  organic  compounds,'' 
and  such  as  we  commonly  see  are  in  fact  the  products  of 
organized  beings  from  the  different  parts  of  which  they  are 
obtained.  Tliat  such  substances,  however,  are  formed  by 
nature  directly  out  of  the  inorganic  world  can  not  be  doubted, 
although  so  unstable  are  they  that,  unless  held  together  by 
some  6])ecial  force,  they  must  succumb  almost  as  soon  as 
formed,  and  tlierefore  never  leave  any  evidence  of  their  ex- 
istence. 

QuaDtitative  chemistry  has  not  only  succeeded  in  the 
complete  analysis  of  all  tVie  «\i\w!UxiQeA  c&  ^SoSk^  ^oil^as^  ob^ 
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tained  from  organized  bcinga,  but  it  lias  alim  effected  tha 
syntliesis,  or  reproduction  out  of  the  inorganic  dements,  of  | 
a  large  number  of  them.     All  these  eubstances  liavo  their  j 
peculiar  properties  depending  on  their  molcciilur  eoiistittitlon, 
md  the  glycerine  which  ia  manufactnred  in  the  laboratory 
poweuci  the  uine  tweet  taste  oa  when  obtained  from  or^^nia 
■ourcei.     Some  of  theae  aubBtancca  nre  exceedingly  complex, 
•nd  consist  of  molecules  of  a  very  high  order.     Wo  have  al- 
nady  {mpra,  p.  298)  referred  to  some  of  these,  and  ahown   ' 
Vbat  their  inolcculea  often  contain  aevenil  thoueand  times  aa 
xnucb  matter  as  a  molecule  of  hydrogen.     Their  inatability 
anoreover,  beara  aome  proportion  to  their  complexity. 

Most  of  these  compounds  are  colloidal  and  refuse  to  cry^ 
tallize.     Some  of  the  simpler  ones,  however,  in  which  the 
proportion  of  oxygen  ia  large,  aa  augar,  for  example,  become 
nyetalline  under    certain   conditions.     The   only   element 
which  ia  never  absent  from  any  of  these  compuunda  is  car- 
W    boQ.     Oxygen  ia  almoat  universally  preaent,  and  tho  "  hydro-  ' 
carbon  "  group  in  which  it  is  wanting  is  quite  distinct  from  all 
otbera.    Hydrogen  comei  next  in  point  of  regularity,  and 
tbeae  three  elomenta  make  up  the  great  bulk  of  oil  organic 
tustter,  and  a  large  number  of  them  eonaiat  of  these  three 
Alone,  which,  by  altering  the  proportions,  are  capable  of  pro- 
ducing on  ftlmoat  unlimited  variety  of  bodies  all  possessing 
different  properties.    When  nitrogen  ia  added,  a  marked 
change  ii  made  in  the  nature  of  tho  componnda.    The  nitro- 
^cDona  gronp  ia  diatinguishcd  eapocially  by  ita  gre.it  inata- 
liility,  and  also  by  the  number  of  isomeric  forms  which  these 
vsompoundt  are  capable  of  aataming.    The  only  other  ole* 
%aenta  that  enter  to  any  great  extent  Into  organic  compoimda 
«ra  aalphnr  and  phosphonu.     Theae  occur  ia  limited  but 
definite  proportions  in  many  of  the  moat  complex  substances. 
Tho  remarkable  contrasts  which  the  elements  constitut- 
&g  the  organic  compounds  present  when  compared  with  one 
another    have    been  frequently  pointed    out    by   different 
'vriteta,  and  they  ore  certainly  adeqoiAa  \a  vk^^oxl  \dri&.  ^ 
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the  properties  posBessed  by  these  bodies.    The  chief  dmne* 
teristic  of  oxygen  ib  its  great  chemical  activity,  or  tendenej 
to  combine  with  other  snbstances,  while  that  of  nitrogen  ^ 
its  inertia,  or  inability  so  to  combine.    Carbon  is  a  solid  ^X 
all  tornperaturcs  producible  on  the  globe,  while  aU  the  €fCb0^ 
three  cliief  constituents  of  organic  matter  are  praotloally  in* 
capable  of  solidliication.    This  fact  is  a  measure  of  the  d^ 
gree  of  cohesion  of  the  homogeneous  molecules  composiiig 
the  respective  molar  aggregates ;  that  of  carbon  is  intense^ 
while  that  of  hydrogen  is  exceedingly  slight.    While  this  ia 
each  case  depends  on  the  degree  of  heat,  it  will  be  relativdj 
the  same  among  them  all  at  any  given  temperature. 

It  seems  probable  thut  all  attempts,  so  to  speak,  on  the  put 
of  nature  to  form  compounds  of  the  gaseous  elements  alone 
have  resulted,  if  successful,  in  substances  which  are  at  once 
pronounced  inorganic,  such  as  water  (II,0),  ammonia  (Nil,), 
nitric  acid  (UNO,),  etc.  It  is  remarkable  that,  while  the  chief 
compound  of  tlie  two  persistent  gases,  hydrogen  and  oxygen, 
is  liquid  or  solid  at  our  temperatures,  that  formed  of  the 
persistent  solid,  carbon,  and  oxygen  (CO,),  is  a  gas  at  ordi- 
nary temperatures  and  pressures.  Notwithstanding  this,  it 
can  not  bo  doubted  that  carbon  is  the  agent  which,  by  Its 
great  molecular  cohesion,  prevents  the  dissolution  of  the 
higher  compounds,  and  renders  organic  substances  possible. 

The  transition  from  the  inorganic  to  the  organic  is  purely 
nominal,  and  the  existence  of  any  definite  line  marking  off 
one  of  thcKc  fields  from  the  other  has  long  boon  denied.  If 
there  were  any  advantage  to  be  derived  from  such  a  line,  pe^ 
haps  it  could  not  be  drawn  in  a  better  place  than  where  car- 
bon unites  with  hydrogen  or  nitrogen,  either  with  or  without 
oxygen.  This  would  place  all  the  hydrocarbons  in  the  or> 
ganic  series,  as  also  cyanogen,  which  can  only  be  obtained  by 
the  use  of  organic  matter. 

The  inorganic  compound,  therefore,  nearest  related  to 

the  OTghnic  series  would  be  carbonic  acid,  of  whose  inor> 

ganic  origin  there  can  be  no  doubt..    T\\^  %vccv?^\^t  or^ganic 
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compounds  conaJBt  chiefly  in  the  addition  of  different  pro- 
portioDB  of  hydrogen  to  tliig  basis  and  the  reduction  of  tha 
proportion  of  oxygen.  In  the  various  hydridea  (niethylie 
C!I„  ethylic  C,U„  amylic  C,Hi.i  6tc-)  the  oxygen  disiippcnrs 
altogether.  In  the  alcohols  it  reappears  only  in  tlie  addition 
of  one  oxygen  inolociile  to  the  refl|>ective  hydrldcH.  Th.t 
acids  result  from  an  additional  increase  in  tlie  proportion  of 
oxygen.  Formic  at^id  ie  writton  C1I,0„  acotio  acid  C',II,0„ 
etc.  The  octuul  developraent  of  organic  coinpounds,  us  it 
nay  be  supposed  to  take  place  in  nature,  would  seem  to  bo 
in  tlie  reverse  order  to  that  above  given,  the  acids  being  fltst 
formed,  then  the  alcohols,  and  lastly  the  hydrides,  thus  i 

CwbMK  tVaU*.  Fatmle  Hkl  MMblM  (KalwL 

CO,+  n.=CH.O,;  CH,0.+H,-0=0I1.0 ; 


This  example  involves  the  simplest  known  organic  com- 
iMunds,  and  sufficiently  illustrates  how  the  formation  of 
Uiem  all  may  be  con(]eivcd  to  take  place  in  nature.  , 

In  the  formation  of  sugar  (C„1I„0„),  starch  (C„II_0,.), 
^fnm  (C„IIm^„),  etc.,  the  proportion  of  oxygen  Is  quite  large, 
«nd  Uie  phenomenon  of  ciystalllxatloo  occurs  noder  certain 
vonditlons.  The  oils  are  a  more  complex  group,  being 
'formed  by  the  union  of  very  feeble  acids  with  the  common 
tmse  glycerine  (C,II,OJ.  They  are  colloid  under  all  condi- 
"Vlona,  and  decompose  much  mora  easily  than  the  amyloids. 

The  most  important  organic  oomjKiunds,  however,  oapO' 
«]al1y  from  the  biological  point  of  view,  are  those  containing 
'Sitrogen,  Tlicso  fall  under  two  general  closscs,  and  con< 
vtitute  the  so-called  organie  b<ue»  oq  the  one  hand,  and  tha 
M^buminoidf  on  the  other.  The  former  of  these  groups  have 
been  for  the  most  part  extracted  from  vegetables,  of  which 
they  constitute  the  "  active  principles,"  or  clioracteriBtie 
properties.  As  llliistrationB  of  the  nature  and  oomposttion 
of  these  substances,  we  may  mention  morphine  (0„II^^KQV 
nstcotlne    {C,H«NO,),    quiulno    (C^11»,^»0;),  ^-crjAiwVss 
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(0ttH«N,O^.  It  will  be  leen  that  the  principal  ptrtieiikn 
in  which  these  fundamentally  differ  from  the  oi^ganic  cam- 
pounds  already  considered  consist  in  the  addition  of  a  small 
percentage  of  nitrogen  and  the  reduction  of  the  proporticHi 
of  oxygon,  yet  the  properties  which  ihcy  possess  are  a  hun- 
dred-fold more  active. 

The  composition  of  the  organic  bases^  however,  thoufj^ 
somewhat  complex,  is  simple  compared  with  that  of  the 
albuminous  compounds.  These  contaiUi  In  addition  to  the 
elements  of  the  formeri  small  but  rather  dellnite  proportions 
of  both  sulphur  and  phosphorus.  The  number  of  mole- 
cules of  each  of  the  components  indicates  a  large  complex 
molecule.  That  of  albumen,  could  the  formula  of  liebig 
(Cti«II»M^MStOM)  be  relied  upon,  contains  679  equivalents,  and 
is  4,870  times  as  large  as  one  of  hydrogen,  while  that  of  fibrin 
is  said  to  be  still  larger.  The  substances  thus  composed,  as 
we  should  naturally  expect,  are  very  unstable,  and  possess 
remarkable  properties.  They  constitute  the  substance  of  the 
muscles  and  nerves  of  the  animal  system  and  the  fibrin  of 
blood.  They  are  also  found  in  a  peculiar  form  in  all  cells, 
whether  animal  or  vegetable.  The  base  of  the  entire  group 
is  known  as  protein^  so  named  from  its  remarkable  power  of 
OMuming  different  isomeric  forms,  of  which  it  presents  some 
thousand  or  more.  Protein  contains  no  sulphur  or  phos- 
phorus, and  its  formula,  as  given  by  its  illustrious  discov- 
eror,  Mulder,  is  0„II„N«0«.  Each  of  its  units,  therefore,  is 
comiKMcd  of  05  elementary  molecules,  the  cotfabined  mass  of 
which  is  equal  to  805  molecules  of  hydrogen. 

This  substance,  it  is  proper  to  state,  is  to  some  extent 
theoretical,  and  is  not  believed  in  u  a  reality  by  nuiny  chem- 
ists, while  all  the  albuminoids  are  often  indiscriminately  de- 
nominated protein  bodies.  All  the  actual  known  substances 
of  this  group  have,  as  we  have  seen,  much  more  complex 
molecules  still. 

The  high  order  of  compoi\l\oTv  d  these  bodies  Is  the  suf* 
Ax/eoe  tfxplsnation  of  thu  tufiiWtj  ii\Ax  "liViii^  ^^ 
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isomeric  fonnt.  Among  many  of  the  subordinato  aggregatefj 
entering  into  an  albuminoid  molecule,  tho  elective  affinitiefj 
are  bo  neariy  balanced  that  any  elight  disturhance  is  suffix' 
cient  to  break  up  some  of  the  combinations  and  projlucAi 
new  ones.  For  example,  under  one  form  there  may  he  Bupvj 
posed  to  exist  carbonic-acid  molecules  and  ammonia  m<tl»<4 
cnles,  together  with  free  molecules  of  all  the  elements  forni>i 
ing  these  units,  but  by  some  shock,  change  of  tempenitura{ 
or  condition,  or  from  any  other  cause,  part  or  all  of  theH< 
compound  units  may  be  decomposed,  and  the  elomcnts  confj 
posing  them  be  set  free.  These  will  either  remain  free  and! 
cohere  with  like  molecules  or  they  will  rc-combine  metathe^' 
ically  with  one  another  into  different  forma.  In  either  coat, 
t  aev  auhstance  with  distinct  properties  is  the  rcflult.  Tbn 
numher  of  water-molecules  may  thus  vary  to  any  extent 
chan^ng  the  character  of  the  compound  with  each  new 
variatiun. 

Mr.  Herbert  Spencer  has  very  ingeniously  explained  the 
baturc  not  only  of  muscular  contractility,  hut  also  of  nervoits 
dUdiarge  on  thia  principle,  and  maintains  that  the  anbatanco 
of  the  muscle  and  nerve  takes  on  a  new  isomeric  form,  with 
Only  iliglit  loss  of  matter  at  each  contraction,  sensation,  or 
ttnotor  impnlBc.* 

Apart  from  the  living  orgeiiUm,  all  the  aubstanccfl  thus 
4ar  mentioned  possess  sufficient  stability  to  bo  retained,  ban- 
«31ed,  and  examined,  and  to  tho  ordinary  observer  ttiey  pre- 
sent very  much  the  general  appearance  of  other  matter.     Al- 
Ihougli  possessing  many  special  qualities  distingnishing  tlicm 
^rom  other  bodies,  the  albuminoids,  as  well  as  all  the  other 
organic  compounds,  appear  to  bo  and  are  incapable  of  any 
Tinible  aatomatio  movement.     Uke  other  solids,  liowovcr, 
even  the  densest  crystals  or  metnla,  we  arc  obliged  to  suppose 
that  these  also  possess  at  all  times  molecular  activities.    It  li 
tiiesev  M  wfl  believe,  that  determine  tlie  reapectivo  properties 
of  all  subt^nces,  and  constitute  the  multiple  and  TU^tA.SSh 
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mtnre.  In  protein  bodies  we  mutt  suppose  that  fheie  molee- 
nlar  aetiTities  are  mneli  more  eztensiTO  and  Taried  than  are 
those  of  ordinary  inorganic  bodies.  The  moleenhur  nnits  are 
so  mnch  larger  that  their  motions  must  be,  as  It  were,  mdar 
in  eomparisoni  while  within  these  larger  primarj  nnits  there 
are  lesser  units  of  many  different  ordexi  of  aggregation,  each 
of  which  manifests  its  own  appropriate  aetivitiesi  and  thus 
modifies  the  general  properties  of  the  whole.  The  reason 
we  are  unable  to  see  these  motions  is  simply  that  thej 
are  on  too  small  a  scale,  and  vast  u  is  a  pretein  mole* 
cole  compared  with  inorganio  molecules  in  general.  It  is  still 
far  too  minute  to  permit  the  human  eye  to  percdre  any 
molecular  changes  that  are  going  on  within  a  mass  of  this 
substance. 

There  is  much  evidence  that  living  organisms  are  not 
made  up  simply  of  organic  matter  specially  arranged.  The 
various  organic  compounds,  as  before  remarked,  must  pei^ 
haps  be  M'holly  accounted  for  as  derived  originally  frem 
organiBms,  from  whose  bodies,  living  or  dead,  they  were 
taken,  either  ready  formed  or  in  such  form  as  wu  able  to 
yield  thorn  by  the  application  of  certain  processes.  After- 
ward, when  chemists  had  learned  of  what  inorganic  elements 
they  wore  composed,  they  succeeded  in  producing  many  of 
thom  directly  by  compelling  the  preper  combination  of  these 
elements.  But  all  the  substances  within  the  living  body 
which  properly  belong  to  this  class  are  obviously  no  longer 
of  active  service  to  the  organism.  They  are  either  effete, 
reserve,  or  skeleton  matters,  whose  functions  have  either 
wholly  ceased  or  are  of  a  mechanical  character.  Of  this 
nature  are  uroa,  fat,  woody  tiesue,  etc.  The  same  is  true  of 
fhe  whites  of  eggs  and  the  so-called  ^  albumen  ^  of  seeds. 
Where  they  are  products  of  the  tissues  they  are  formed  by 
breaking  up  the  normal  composition  of  these  and  extracting 
the  organic  compounds  from  them.  In  either  case  the  or- 
gMn/o  compound  represents  a  simplification  of  the  oiganhted 
tt»»a     The  effete  matters,  iaUy  d^^V%>  %xA  cJOcv^t  ^t^b^q 
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prodoctBof  living  organiaiuB  appear  to  be  degraded  bodla 
poeaeaaing  sometliing  less,  both  of  vital  and  chemical  organ- 
ization, than  the  true  living  tiaauea  thetnaelvea.  And  this 
is  doabtleaa  the  literal  fact. 

The  development  of  the  albuminoida,  highly  complex  u 

ihey  are,  ia  not  alone  sufficient  for  the  inimediate  geneaia  of 

life.     A  form  of  matter  atill  more  complex  must  be  reached 

before  this  reault  is  possible.     But  there  is  no  evidence  that 

this  fonn  of  matter  ia  produced  by  any  difierent  process  from 

that  by  which  all  other  forma  of  matter  are  produced.     From 

the  hypothetical  molecule  of  the  fitst  order  produced  by  the 

Union  of  ultimate  atoms  to  the  molecule  of  hydrogen  or 

other  recognized  element,  and  from  this  to  the  molecule  of 

&Ibnnien  or  fibrin,  the  process  has  been  uniformly  the  same, 

that  of  Buccessivo  compounding,  re-compounding,  doubly  aiid 

tOulciply  compounding.     In  short,  it  has  been  the  process  of 

Hiolecular  aggregation.     It  would  be  contrary  to  the  law  of 

Uniformity  known  to  prevail  every-where  in  nature  where 

experience  has  been  able  to  reveal  it,  should  there  be  found 

Ks  abrupt  change  of  process  at  thia  point.     Upon  those  who 

aaaeit  inch  a  talttu  must  rest  the  burden  of  proof,  and  no 

Jiroof  haa  yet  been  adduced.     We  are  alt  the  way  dealing 

'^itb  tnoleculea,  and  are  able  to  judge  only  by  the  effects. 

fint  we  observe  that,  without  changing  the  elementary  sub- 

tttancea  which  analysis  can  demonstrate  to  be  present  at  any 

Btage  of  the  process,  with  each  new  step  in  the  progress  of 

Aggregation  new  and  higher  properties  are  created.    From 

Xhe  Inert  properties  of  carbon  and  nitrogen  in  the  free  state, 

«f  water  and  carbonic  acid,  the  aimplest  compounds,  we 

liavc,  by  further  successive  compounding,  the  more  active 

«ne8  of  ammonia  and  nitric  acid,  the  sweet  taste  of  sugar  and 

C;1ycenne,  the  powerful  narcotic  properties  of  narcotino  and 

snorpliine,  the  deadly  toxic  properties  of  strychnine,  and, 

manifesting  themselves  in  a  wholly  different  manner,  the 

■till  higher  order  of  properties,  including  those  of  isomerism. 

exhibited  by  the  protein  bodies ;  all  oi  wWtV  ■«&  »ie'ai.\»s«s 
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to  aieribe  to  the  retpeetiTO  orders  of  eomUaAtloii  and  eoni- 
pUeadoa  under  whic^  these  nibitaiiceti  poMeseing  the  sune 
I  elemeDtarjr  ooiistitaents,  exist,  when  they  dispkj  these  quali- 
ties which  are  the  effects  of  their  m^eeohr  constitation. 
With  still  higher  states  of  aggregation  we  wonld,  therefore, 
expect  still  higher  forms  of  activitji  still  more  marked  prop- 
erties. 

We  have  also  learned  that,  while  we  nuj  safelj  predict 
higher  properties  from  higher  degrem  of  aggregation,  we 
have  no  basis  whatever  upon  which  to  predict  the  nature  of 
this  change.  Not  even  in  the  simplest  inorganic  re-agencies 
can  we  foretell  the  result  of  the  union  of  any  two  elements. 
We  can  not  even  tell  which  of  the  three  states,  gaseous, 
liquid,  or  solid,  our  new  compound  will  exhibit  at  our 
temperatures.  The  invincible  solid,  carbon,  when  joined 
with  oxygen  becomes  a  gas ;  the  type  of  all  gases,  hydrogen, 
when  combined  with  another  gas  (oxygen),  results  in  a  solid 
at  82®  Fahr.  Much  less  can  we  predict  the  other  more  s])e- 
cial  properties  even  of  these  primary  compounds.  A  fortiori 
it  human  prevision  wholly  inadequate  to  presage  the  result 
of  organic  combinations.  Tliat  the  re-compounding  of  the 
protein  bodies  should  result  in  a  new  form,  possessing  tlie 
quality  of  spontaneous  movement,  is  a  priori  just  as  probable 
(and  no  more  so)  as  that  the  addition  of  a  molecule  of  oxygen 
should  convert  the  hydrides  into  alcohols. 

This  complex  stage  of  aggregation  is  no  longer  an  hy 
pothetical  one.  The  molar  aggr^ate  resulting  from  such 
a  KHiompounding  of  the  albuminoids  has  been  discovered. 
It  exists  under  diverse  conditions,  and  manifests  properties 
f ally  in  keeping  with  its  exalted  molecular  character.  This 
tubatance,  discovered  by  Oken  in  1809  and  denominated 
Vnchleinty  recognized  by  Dujardin  in  1835  and  called  sar- 
code^VLiiA  thoroughly  studied  by  Mohl  in  1846,  who  named  it 
protoplasm^  has  now  passed  unchallenged  into  the  nomen- 

/clatiire  of  modem  organic  chemistry  under  the  last-men- 
thaed  title. 
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Protoplasm  is  a  real  substance,  fouiu  in  consldcral 
abundance  in  nature,  not  only  witlLin  the  ti  ana  of  organizcu 
ueinga,  but,  as  we  niigbt  almost  say,  in  a  niinerul  atat* 
^bolly  disconnected  from  such  beings.  '  are  is  no  m<» 
doubt  that  it  is  elaborated  out  of  the  inorgf  uc  elementB  tha 
there  is  that  ammonia  or  common  salt  is  tli  ■  claboruted.  i 
**  »  tnio  chemical  compound,  in  which  t  i  ^troportione 
®*ch  element  are  known.     It  ci    '  '  iately54pnn 

°'  carbon,  21  parts  of  oxygen,  .  rogo,  T  pai 

*•'  hydrogen,  and  2  parts  of  eulpi  mrts.* 

Tliese  proportions  donbtlesa  vt  hat,  but  sufRci 

"*  '^present  thia  body  from  this  poini  ui  view.     To  write  ii 

'^'Jeuiicjii  formula  ie  impossible  in  the  prc-sent  sLitc  of  bci 

^'^-     The  formulas  given  for  the  albuminoids  are  niereJ; 

^®o»^ical  and  conjectural.     Their  numerou§  ifioiiioric  fonn 

**^^^  us  that  the  grouping  of  the  molecules  is  subject  to  con 

^^'^■ti  changes.     This  is  doubtless  true  to  a  far  greater  exten 

t^Totoplasm.     It  is  a  substance  whose  molecular  units  an 

IJ^^-^l^ably  compounds  of  the  units  of  the  albuminoids.     Thes< 

*-^^  bodily  into  tbcm  in  the  same  manner  that  oxygen  ant 

j^^*i  vogen  enter  into  water,  or  as  we  suppose  ammonia,  cat 

^^    **-Sc  acid,  and  the  compound  radicals  to  enter  into  the  mon 

**»plex  organic  compounds. 

^2         The  final  molecular  anits  of  protoplasm  seem  to  be  iden 

^^^^'M  with   Herbert   Spencer's  "physiological   units."      IIi 

.-J^'B  ("Biology,"  I,  §  06);  "There  seems  no  alternative  bu 

^^    Suppose  that  the  chemical  units  combine  into  units  iin 

^T^^Tisely  more  complex  tlian  thcmselres,  complex  as  thej 

^^^;  and  that  in  each  organism  the  physiological  miits,  pro 

^^^ced  by  this  further  compounding  of  highly  compount 

^^ms,  have  a    more  or  less  distinctive  character."     An< 

^gain  (letter  to  the  editor  of  tlio  "North  American  "Re 

Mew");  "Organic  evolution  takes  place  only  on  eonditioi 

tiiat  tAe  maasea  ^  proto^aam,  yormed  (^  thephyaiolagHa 

*Pn>r«mM  Enut  BMckel,  In  "Amerlcu  Prdopcdi*,"  article  *'Fral< 
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unitSj  and  of  the  assimilable  materiab  <mt  of  whieh  othera 
like  llieinselvcfl  are  to  be  multipliedy  are  subject  to  heat  of  s 
given  degree.'' 

Nor  is  it  wholly  inconsistent  with  the  present  theory  to 
carry  tlie  notion  of  these  physiological  nnits  to  the  extent  of 
supposing  that  tliey  are  so  varied  in  kind  as  to  require  a  dia- 
tinct  species  of  unit  to  secure  the  development  of  each  spe- 
cies of  oi^nism,  although  this  doctrine  is  not  without  seri- 
ous objections,  and  the  discussion  of  the  theory  of  pangeneaia 
is  beyond  the  scope  of  this  work.  It  should,  however,  at  least 
be  remarked  that,  as  there  are  various  kinds  of  albuminoid 
substances  having  somewhat  different  compositions,  so  there 
doubtless  are  many  forms  of  protoplasm  differing  in  aa  many 
respects  from  one  another,  and  that  these  are  all  capable  of 
differentiation  to  adapt  themselves  to  special  functions  in  the 
organism. 

The  mode  of  development  of  this  highly  complex  sub- 
stance, protoplasm,  in  the  laboratory  of  nature  is  involved  in 
great  obscurity.  It  would  seem  incredible  that  it  should 
have  been  formed  directly  out  of  the  inorganic  elements,  and 
yet  we  find  no  evidence  of  the  existence  of  the  series  of  less 
complex  organic  compounds  leading  gradually  up  to  it  ex- 
cept as  products  of  living  organisms  which  presuppose  the 
prior  existence  of  protoplasm.  TVe  seem,  however,  com- 
pelled to  suppose  that  such  less  highly  compound  bodies  pre- 
ceded this  most  highly  compound  one,  and  can  only  confess 
that  we  arc  as  yet  ignorant  of  the  circumstances  of  their  for* 
mation.  Most  of  the  protoplasm  within  the  reach  of  obser* 
vation  exists  within  the  bodies  or  tissues  of  living  organisms 
whose  origin  is  exceedingly  ancient,  and  which  are  simply 
the  modified  products  of  millions  of  generations  of  genea- 
logical descent  from  actual  parents.  In  all  this  the  forma- 
tive power  of  nature  in  the  initial  production  of  protoplasm 
is  excluded.  Tlie  initial  fonnation  of  the  protoplasmic  units 
is  the  real  question  involved  in  the  controversy  about ''  spon- 

taacouB  gcnemtion^^^  and  it  is  pieci&ely  axialogous  to  the  ques* 
23 
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tion  oi  tbe  fonuation  of  aminonia  or  a        lucr  clitimlca] 
compound. 

It  eliould  be  remembered  that  tbo  loi  'orms  of  lift 

are  found  in  tbe  water.     Water  in  its  pi  form  cousiil 

of  bjdrogen  and  oxygen.    It  absorbs  car  icid  mid  au 

tnonia  with  great  avidity,  and  is  never  i  in  a  nnturt 

elate  cntiri'ly  free  from  these  Buhstaiinos.  ju  sc-a,  us  ula. 

iu  all  bixlies  of  fresh  water,  1  hy 

"umber  of  suits  uiid  solids  w  ai.  jutius  i     .^ 

percentage  of  sulphur.     The  wai  tbcrefon 

Contain  ull  the  elements  that  ever  my  living  o 

ganicim,  and  csiK-eiuUy  tho  constitut  :oplastii.     Tli 

liquid  state  mubt  also  be  regarded  us  iliu  most  fa 

«,blB  of  all  for  tbo  transformation  am       .-luunalion  of  t — 
Jxtunds  of  all  orders  and  degrees.     In.  the  giiseous  state  tbe 
Tnolecotes  are  ever  tending  to  Sy  away  from  one  another  and 
vemain  uncombined,  while  in  the  solid  they  can  not  ovcr< 
^sotna  their  own  inertia  Eufficieatly  to  unite.     In  the  liquid 
Atato  they  mingle  freely,  and  full  play  is  allowed  to  their 
elective  affinities.     That  amid  this  constant  intermingling  of 
■sU  the  elements,  and   many  of  the  lower  compounds  that 
-enter  into  the  more  complex  organic  bodies,  there  should  be 
^frequent  formation  of  many  of  them,  would  seem  a  most  rea- 
sonable conclusion.     Such  formations  would  be  likely   to 
escape  detection,  from  a  variety  of  causes.    It  is  not  probabls 
that  compounds  thus  formed  under  special  circumstances,  and 
then  left  to  tbe  play  of  constantly  changing  circumstances, 
^oald  possess  any  great  degree  of  permanenco,  or  ever  exist 
in  any  great  abundance.    Like  the  clouds  of  tbe  sky,  tlicw 
**  creatures  of  circnmstanco"  would  constantly  form  and  van- 
iah,  and  again  re-form,  again  to  disappear. 

In  this  manner  there  may  bo  constantly  forming  and 
disappearing  organic  compounds  of  many  kinds  and  degrees 
Oi^nio  radicals  (ethyl,  methyl,  amyl,  etc.),  organic  aci<ls 
^cohnls,  ethers,  amyloid  and  saccharine  bodies,  ^^^^^^  ^'^'^ 
^baminoids,  way  all  he  thua  apontaneouA^  loTme^  V&  «a^ 
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limited  qaantitieB  and  in  this  transient  manner  in  the 
of  the  sea,  at  certain  points  where  all  the  cirenmstanees  eon- 
spire  to  such  a  result,  and  several  of  these  may  frequently 
eommingle  and  generate  new  compounds  of  still  higher  oi^ 
ders.  Tliat  this  is  actually  the  case  we,  of  course,  do  not 
know,  but  if  it  were  we  certainly  should  never  detect  the 
presence  of  thcflC  diffused  substances. 

Altliougby  in  the  solid  and  dry  state  in  which  the  Tariona 
oiganio  compounds  are  usually  presented  to  our  inspection^ 
the  lower  or  less  complex  ones  appear  to  be  and  are  the 
most  stable,  it  is  probable  that  tlJs  may  be,  in  a  sense,  re- 
verKd  in  the  case  of  their  formation  in  water  by  the  natural 
cohesion  of  conmiingled  molecules.  Many  of  these  8ub> 
stances  are  soluble  in  water,  and  this  property  would  be 
increased  by  the  presence  of  alkalies  that  abound  in  the  sea. 
The  albuminoids  would  perhaps  be  no  more  stable,  but,  amid 
all  the  multitudinous  combinations  which  it  is  possible  to 
conceive  of  as  thus  being  brought  into  existence,  some  com- 
paratively permanent  ones  would  be  likely  to  result  For 
there  may  be  supposed  to  be  g^>ing  on  among  the  many 
forms  of  matter  that  freely  commingle  in  the  ocean  a  con- 
tinuation of  that  same  selective  process  which  was  described 
{fuprOf  p.  233)  as  possible  among  the  original  molecules  of 
imponderable  matter,  which  resulted  in  the  production  of 
a  few  stable  elements,  and  again  among  the  elements  that 
composed  the  incandescent  nebula  when  the  metals,  etc., 
were  created,  and  which  we  shall  see  again  still  more  dearly 
going  on  among  morpholo^cal  units  and  developed  organ- 
isms. It  is  a  **  struggle  for  existence,"  a  selection  by  which 
the  feeble  aggregates  are  disintegrated  and  the  strong  ones 
preserved ;  another  illustration  of  the  law  of  the  **  survival 
of  the  fittest,''  the  final  outcome  of  which  is  the  production 
of  stable  organic  aggregates.  The  lower  compounds  have 
scarcely  more  tlian  a  nominal  existence.  Out  of  correspond- 
ence with  their  environment  they  quickly  return  to  their 
origiiud  inorganic  state  unless,  perchance^  they  be  developed 
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ill  the  midst  of  othen  whoso  eombined  inflaenoo  tends  to 
the  production  of  more  complex  onesi  end  eventually  of  the 
truly  stable  form.  All  the  intermediate  stages  may  be 
reguded  as  merely  ^transition  for^s,"  whoso  well-known 
ephemeral  duuncter  they  fully  share,  or  as  those  countless 
faflures  of  nature  which  are  always  necessary  to  the  consum- 
mation of  one  success.  In  this  case  the  grand  success  is 
protoplasm.    Until  this  is  reached,  all  Is  failure. 

It  is  a  matter  of  fact  that  protoplasm  is  found  in  the  sea 
and  in  water  under  droumstances  which  fully  accord  with 
this  theory  of  its  formation.  HaeckePs  Pratogmua  and 
Huxley's  Bathj/Kus  are  examples.  These  are  ehemical  sub* 
sianee§  ot  the  composition  stated  above,  and  possessing  prop- 
erties due  to  such  composition.  The  latter  is  found  at  the 
bottom  of  the  sea,  where  it  exists  in  large  masses  as  a  true 
chemical  product  of  the  varied  contents  of  the  ocean.  To 
distinguish  these  wholly  amorphous  and  spontaneously  de- 
Tcloped  forms  of  protoplasm  from  that  which  is  found  in 
the  tissues  of  true  organisms,  Professor  Ilacckel  proposes  to 
apply  to  them  the  term  plaswn^  or  plasaon  hodiesj  which, 
while  it  should  not  lead  to  the  notion  that  there  is  any  essen- 
tial difference  in  the  matter  itself,  is  convenient  te  keep 
fresh  the  idea  that  it  is  a  true  chemical  substance.  i 

It  is  diflScult  to  describe  the  properties  of  the  plasson 
bodies  without  giving  rise  to  the  idea  of  life,  for  the  leading  ' 
property  is  that  of  spontaneous  mobility.  Anything  that 
moves  is  naturally  supposed  to  be  alive,  and,  if  this  is  a  test 
of  life,  all  forms  of  protoplasm  are  living  things.  And  there 
is  really  no  objection  to  this  view,  provided  the  idea  of  life 
be  confined  to  this  and  a  few  other  simple  phenomena.  But 
the  tendency  always  is,  to  couple  with  the  idea  of  life  that 
of  organization.  \Ve  are  apt  to  think  of  nerves,  muscles, 
joints,  and  sinews,  if  not  of  mouth,  stomach,  limbs,  and 
sense-organs.  From  plasson  bodies  all  these  aro  as  com- 
pletely wanting  as  from  a  lump  of  gypsum.  Th.^  %^\v« 
tMneouB  movemcnta  and   all   the  tran&ioTm^\AO\:i&  ^Cc^t^x^^ 
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whieh  thete  mibetanoos  put  are  tlmply  the  nsaU  of  dielr 
peonlitr  chemical  compodtion  and  eonititatiaii.  These  ao- 
tiWtiee  belong  to  them  in  the  tame  eenae  that  aweetneta 
belonga  to  sugar  or  bittemeia  to  qoinine.  In  fiust,  tlie  pri- 
mary distinction  between  these  most  complex  of  all  known 
bodies  and  the  less  complex  ones  is  that,  while  in  the  latter 
all  the  activities  are  molecolari  in  the  former  they  are  partly 
molar.  The  nnits  of  these  snbstanees,  compared  to  those 
of  any  of  the  less  complex  oneS|  amount  almost  to  masses^ 
although  still  far  too  small  to  be  distinguishable  by  the 
highest  microscopic  powers.  But  the  peculiar  distinction  ia 
found  in  the  power  of  these  large  complex  moleculea  to 
combine  into  musses  and  manifest  activities  in  unison,  con- 
sibting  in  the  movement  of  these  masses  or  of  special  por* 
tions  of  tliem  under  the  influence  of  appropriate  stimuli. 
The  secret  of  their  stability  seems  to  be  their  power  to  per> 
petuate  or  continue  their  existence  by  the  attraction  and 
absorption  of  additional  assimilable  materials.  This  may, 
at  first  sight,  seem  to  be  a  truly  vital  process,  but,  whether  it 
be  or  not,  it  is,  after  all,  only  an  extension  of  the  powers 
which  originated  it.  All  bodies  must  possess,  or  must  have 
once  poflPCfwscd,  the  power  of  incrcatiin^  their  mass.  Tlie 
inorganic  bodies  which  wo  know  as  solids  are  stable  as  we 
see  them,  becnuf^i  the  conditions  of  great  heat,  etc.,  wl  ich 
existed  at  the  time  of  their  formation,  no  longer  exist.  To 
compare  them  to  the  organic  bodies  under  consideration 
here,  m'c  should  be  obliged  to  refer  them  to  that  period,  and 
to  suppose  the  existence  of  such  conditions.  These  condi- 
1^  tions  arc  necessary  to  their  formation,  but  they  are  at  the 
same  time  fatal  to  their  continuance.  Tlio  plasson  bodies, 
in  order  to  survive  the  destructive  tendencies  of  their  sur> 
roundings,  acquire,  instead  of  a  firm-  armor  of  resistance  to 
such  tendencies,  a  means  of  self-renewal  by  which  their  ex* 
JBtenco  can  be  maintained  and  perpetuated.  They  possess  the 
power  of  ASAirnilating  to  thcmsoVvc^  i3\  vqXmSu^tl^qm  whose 
ebemical  comnoeition  is  Identical  ^^  ot  ^ts?]  vraS^  M^ 
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tlieir  own.     Two  biu  of  protopWm  brought  inio  contact" 

blend  into  one.     If  one  be  niucli  tlio  larger,  it  appcaru  to 

devDur  tbe  etouller.     Maseea  of  protoplasm  as^iinilitti!  protein 

sulMtancea  and  by  re-ooui pounding  them  convert  tbem  into 

protopla&m  also.    Living  orgauiania  containing,  as  tlicj^  alwaj's 

do,  protoplmm  in  their  tiwues,  are,  if  of  proper  aizc,  absorbed, 

intt,  as  it  were,  devoured  by  plaason  bodies,  and  the  aBBimilablo 

parti  dissolved  out  and  appropriutetl.     In  order  to  accomplish 

this,  oicchanicnl  means  are  freqmntly  employed.     Certain 

portions  of  a  plassoQ  body  are  toinporarily  protruded  froiiii 

the  muss  in  the  form  of  p«eudopod!a,  or  f also  limbs,  and,  bjrj 

Xneans  of  these,  infusoria  and  other  minute  organisms  ar»i 

•eized  and  drawn  into  the  mass.    Tliis  might  be  regarded] 

tka  at  least  a  sort  of  false  organiiation.     Tliat  it  does  not 

<3eaorie  to  bo  called  true  organization  la  ch'ar  when  wo  re- 

Ynember  thtt  before  thii  can  take  place  a  still  higher  degree 

«>f  compoaitloQ  must  be  reached.     The  unit  of  protoplasm  is 

only  chemical,  or  at  most  physiological.     All  organization  It 

produced  by  the  ninltlplicatioD  and  special  disposition  of 

■wtorphologteal  unitt.     No  plasson  body  U  strictly  aucli  a 

'Unit,  of  however  few  chemical  anlta  it  may  be  composed. 

These  plasaon  bodies  have  recently  been  made  to  con- 
vtitnte  a  special  field  of  Bcientifle  research,  and,  as  mneb  by 
accident  as  otherwise,  It  has  been  occupied  by  the  biologista 
instead  of  the  ehcmists.  These,  like  judges  on  the  bench, 
hare  constantly  ruled  in  favor  of  their  own  jurisdiction,  and 
In  this  way  these  snbstancea  have  come  to  be  regarded  ns 
forms  of  life,  altliough  their  biographers  have,  from  tlie  iirst, 
luusted  that  they  are  not  organized  beings.  Perhaps  tliii 
bit  of  history  Is  not  unfortunate,  since  it  teaches  us  to  dis- 
oonnoct  tbe  ideas  of  Hfo  and  organization,  and  tlieroby  di- 
rects oor  thoughts  toward  the  most  profound  truth,  both  ef 
hiolt^  and  of  chemistry,  which  is,  tiiat  l\fe  is  the  retuU  qf 
M«  aggregation  of  matter. 

A  plwwm  body  per/omts  all  the  tssKivtV^  l'(nt,<^\!Q«k  cft> 
iiHag  otsttDltin.     It  ti  capable  of  nuAKotk^  -ua'cAtSnu^  * 
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propaglitloii.  To  these  Prof eMor  Haeekd  adds  wBaitiofi, 
for  how  can  the  other  f  onctioni  be  cooeriTed  of  without  the 
aid  of  this  one  t  But  we  might  almost  u  well  ask,  How  ean 
a  crystal  grow  without  sensation  t  Nor  has  the  great  nata- 
ralist  failed  to  perceive  these  extreme  consequences  of  tliis 
eztendon  of  the  biological  jurisdiction^  for  he  seeks  to  escape 
them  only  by  pushing  it  still  furtheri  and  prodaiming  the 
doctrine  of  the  animation  of  material  atoms  of  the  lowest 
orderi  die  AtamSeele.^ 

It  should  be  stated  that  there  are  two  kinds  of  oiganhnii- 
tion  which  ought  never  to  be  confounded.  There  is  chenv 
icsl  organization  and  there  is  morphological  oiganijEatiom 
The  first  is  the  organization  of  matter  proper,  the  second 
is  the  organization  of  special  forms  of  matter.  From  the 
broadest  cosmical  point  of  view,  it  is  true,  these  may  be  said 
to  differ  only  in  the  mass  of  the  units  involved,  but  from  the 
more  practical  point  of  view,  which  seeks  to  comprehend  the 
phenomena  of  life  as  distinguished  from  that  which  is  not 
life,  the  separation  of  the  two  classes  of  organization  is  of 
great  value.  For  example,  if  an  answer  is  demanded  to  the 
question,  long  ago  asked,  whether  life  Is  the  cause  or  the 
product  of  organization,  this  answer  will  depend  entirelj 
upon  which  of  the  two  kinds  of  organization  is  meant  If 
chemical  organization  is  referred  to,  then  life,  as  the  term  ia 
popularly  understood,  is  a  product  of  it  If  only  morpho* 
logical  organization  Is  to  be  considered,  then,  in  a  certain 
sense,  life  may  bo  regarded  as  a  cause.  It  is  at  least  certain 
that,  before  anything  more  nearly  allied  to  life  than  molecu- 
lar activities  is  observed,  there  must  be  a  long  series  of  com- 
poundings  and  re-compoundings  of  the  elements  of  matter, 
which  is  what  we  mean  by  chemical  organization ;  while,  on 
the  otiier  hand,  it  is  equally  certain  that,  before  anything  that 
biologiHts  will  recognize  is  reached,  the  matter  which  per- 
fomiB  tlie  vital  functions  in  all  organized  beings  has  an  inde- 
peodent  existence,  and  poraeMca  a\\  IVvq  \\to\mrties  manifested 
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\».t«r.    Wlictliur  there  be  or  not  a  causal  dc  leo  botweoD 

ikx^  l>lieiioiii<jDa  of  life  and  tliosu  ut  tliuso  tvv  i  of  orgaai- 

uatiun,  tlicrc  IB,  at  hait,  an  order  of  eoqi  sUi-li  as  liai  j 

V»ecn  pointud  out. 

Tliua  fur  wc  have  confined  our  diacuBf  mivcl;  to ' 

tlie  organization  of  matter — to  clieinicol  or  mur  organi*  ! 

Cation.     And,  without  eteppinff  over  tliis  le  liavv  novi 

brought  oureelves  face  to  face  icna  of  life.  J 

"'Tiilo  Btill  dwelling  upon  _nd   physical] 

pixiptrtica  of  clieinicul  Gubetat  uiitured  tba^ 

t*''obleiii  of  vitality.     Looking  _  a  as  it  wer»1 

'tiin  below  upward,  we  are  able  to  :i-y  roots,  and  1 

*''ii8  to  gain  a  far  more  fundunienr'  ifo  in  tho  ab^^ 

"'met  tlian  could  liave  boon  gained       k  utnm  oouBidorution 
^  Ofgaiilzod  buJngB  thouiitilviu. 

71io  great  truth  thHt  now  eomu  aquarety  homo  to  tti  is 
™*t;  l^fe  u  a  property  of  matter.  It  ii  simply  tlio  result  of 
"^  movements  going  on  among  the  molecules  composing  a 
"•^^ta  of  protoplasm.  It  is  a  phenomenon  presented  by  this 
'^'*^«t  higlily  complex  form  of  matter,  and  which  is  never 
'''*^*jnt  from  It.  To  kill  protoplasm  Is  to  destroy  Its  compo- 
''^^«n,  to  degrade  it  into  a  lower  order  of  substance.  The 
"^^Xvitles,  powers,  functions,  and  silscGptiblllttes  possessed  by 
!*^^«  substance,  wliose  combined  effect  wo  denominate  lifo,  are 
'^^^1:  the  relations  which  the  substance  Enstiiins  by  virtue  of 
>t«  constitution  to  the  forms  of  matter  aronnd  it.  They  are 
^^^  properties  just  as  ostringency,  transparency,  etc.,  are  the 
P*"'^perUea  of  alum. 

All  the  known  plasson  bodies  hare  been  denominated  by 
■*■  ■^fessor  TTaeckel  moneres,*  or  moners,  although  in  some 
**•«»,  OS  in  Huxley's  Bnihybius  Haeclxtli,  the  protoplasm  is 
''^tjely  individualized,  and  exists  at  tlie  bottom  of  tho  sea 
*'  the  depth  of  from  ten  to  twenty  thousand  feet  in  immense 
^  I  haTc  been  uMbto  lo  Sail  aaf  Mllafkotori  etjimAo^cal  gniuaAft  U«  '^ 
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quantitioB  and  tmorphons  mafseti  minglad  with  eoeeoUtlw 

and  Ghbigerinm.    When  taken  out,  thb  anbatanoe  waa  ob» 

served  by  Sir  WyviUe  Thomson  and  ProfeaM>r  William  B. 

Oarpontor  to  undergo  apontaneoua .  movomenta.    On  careful 

analyaia  it  waa  found  to  consist  of  protein  matter,  and  to 

contain  carbon  and  nitrogen.    With  regard  to  this  substance 

there  has,  it  is  true,  been  some  question,  but  the  effort  to 

overthrow  the  theoiy  of  its  protoplaamio  character  seems  to 

have  been  made  by  peraons  who  feared  the  conscqueneea  of 

that  theory  more  than  they  loved  truth,  and,  unless  better 

proofs  can  be  adduced  against  it  than  have  thus  far  appeared, 

Bathybius  will  have  to  stand.*    The  facts  of  its  protein  con- 

stitution  and  spontaneous  movements  are  sufficient  alone  to 
make  it  a  plasson  body.     That  it  is  in  tlie  biological  aense 

organiied  no  one  claims.  It  is  also  an  interesting  fact  in  ita 
history  that,  before  its  chemical  constitution  was  known,  ita 
amccboid  motions  were  observed  by  two  eminent  scientiflo 
observers,  neitlier  of  whom  has  ever  been  accused  of  undue 
leanings  toward  the  advanced  theories  of  modem  biology. 
These  men  stated  that  it  was  ^  capable  of  a  certain  amount 
of  movement,  and  there  can  be  no  doubt  that  it  manifests 
tlie  phenomena  of  a  very  simple  form  of  life.^  They  fur- 
ther say:  ^^This  ooze  was  actually  living;  it  collected  in 
lumps,  as  though  albumen  had  been  mixed  with  it,  and  under 
the  microscope  the  sticky  mass  was  seen  to  be  living  sarcode.'* 
A  similar  substance,  or,  as  Haeckd  thinks,  the  same  sub- 
stance,  was  dim^vered  in  Smith  Sound,  at  the  depth  of  553 
feet,  by  Dr.  Eniil  Bessels,  of  the  ill-fated  Polaris.  The  writer 
of  this  work  had  the  good  fortune  to  hear  Dr.  Bessels  dc» 
scribe  this  discovery,  soon  after  his  return,  in  a  paper  read 
before  the  Potomac-Side  Naturalists'  Club  of  Washington, 
D.  C.  lie  found  it  in  even  more  pristine  simplicity  than 
Bathybius^  and  unaccompanied  by  either  coccoliths  or  Glchi^ 

*  See  naeckert  defeLM  of  BAthybluf  in  •"  Konnoa,'*  1S77,  •aA  Hulty't  re- 
nuulu  «i  the  close  of  Professor  Allmsn's  address  before  the  Sheflleld  mecUoa 
«/<&•  DritUh  AMoeiatioa,  Attgusl  iO,  \%n«. 
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^erina,  from  which  circamBtanee  be  named  -rolobaihyHiu 
It  ia  Jescribed  and  figured  in  the  report  t  a  expedition.* 
Of  it  Dr.  Beeeela  sajB :  "  These  masses  con  aied  of  pure  pro« 
toplaein,  in  which  calcareous  particles  occii  only  by  accU' 

dent.     They  appeared  to  be  very  sticky,  m  o  slnicturc* 

with  perfect  ainceboid  movements ;  they  ti  up  particles  ot| 
carmine  and  other  foreign  suUtancee,  am  re  was  active' 
motion  of  the  nuclei." 

The  exifitencQ  of  such  subsl  e  an  astonislk 

ing  fact,  and  can  not  be  robbed  «i  y  any  atteinptj 

to  show  that  tbcy  are  simply  clicm  ta  of  the  scu 

Xo  biologist  should  cluim  more.     T  r  force  of  thSl 

lesson  thuy  teach  is  derived  from  ,  st  luis  circutnstuncB.' 
Vhilc  it  sccme  to  point  to  the  sea  aa  the  conunori  mutliei 
of  sll  life,  it  also  thowa  tliat  a  simply  chemical  eubstanco  can 
Ituuiifcst  the  phenomena  of  life.  To  pnraplirara  Bacon's 
-aphorism  with  tlie  proper  modifications,  it  may  bo  said  tliat, 
if  B  Bubstanco  dtaplaya  all  the  phenomena  of  life,  lot  wiso 
tneii  diipnte  whether  it  bo  living  or  no  {tupra,  p.  S8S). 

In  addition  to  tbevo  exaniplo*  of  perfectly  ainorpboua 

protoplasm,  all  parts  of  which  preaent  theae  tmly  vital  prop- 

-^rtiet,  which  are  no  more  affected  by  diviaion  at  any  point 

~WiaQ  are  thoae  of  a  masa  of  dough,  there  are  other  true 

Vuoners  whoee  individnal  character  is  well  defined.     In  these 

~«Rcb   individual   consieta  of   a  small   (usually  microacopic) 

anaaa  of  wholly  nndiSerentiated  protoplasm  which,  like  drops 

-of  water  or  any  other  fluid  or  semi-fiuid,  haa  tiio  spherical  for 

ita  normal  form,  but  poeaeasea  the  power  of  improvising 

pseudopodia  and  protruding  them  in  any  direction  for  the 

capture  of  nutritioua  objects  that  chance  to  pass  within  its 

reach,    MonerB  of  this  dass  differ  aomcwhat  in  size  and  in 

certain  cbaracteristica  upon  which  a  classification  into  genera 

and  apeciea  has  been  based.     The  principal  differences  are 

displayed  in  the  mode  of  protruding  the  pseudopodia  and  of 
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iBaltiplTing  IndiTidnalf.  With  regard  to  fhe  latter  tnnddan^ 
FrofeMor  Haeekel  gives  three  diadnet  modea  in  whieh  it  ia 
aocompliahed  by  different  kinda  of  monerib  One  of  theae 
modea  ia  that  of  aimple  diviaion,  which  takea  phce  aa  aoon 
aa  the  individual,  tlirongh  the  absorption  of  nntritiona  ele- 
monta,  liaa  attained  a  given  aise,  each  half  again  inereaaing 
and  again  dividing.  Another  mode  ia  that  of  gemmation^ 
the  individual,  on  reaching  the  maximnm  dimenaiona^  jmt* 
ting  forth  a  little  bud  into  which  the  matter  henceforth 
asaimilatcd  aeema  to  go,  until  it  reachea  a  ake  approaching 
that  of  the  parent,  when  it  aeparatea  and  becomea  a  new  in* 
dependent  individual.  The  third  mode  ia  much  more  re- 
markable. The  entire  individual,  after  it  haa  reached  com* 
plete  maturity,  auddenly  resolvca  itself  into  a  great  number 
of  minute  germs,  each  of  which  becomea  a  new  individual, 
increases  in  size,  and  again  breaks  up  aa  before.  The  first 
two  of  these  processes  remind  us  strongly  of  the  modes  of 
propagation  of  many  well-defined  animal  organisms,  as,  for 
example,  of  YorticoIIa,  Hydra,  etc 

The  actual  existence  of  moners  wu  first  made  known  by 
Professor  Ernst  Uaockel,*  to  whose  researches  the  world  ia 
indebted  for  the  greater  part  of  ita  infonnation  respecting 
these  wonderful  objects.  It  waa  in  1864  that  he  discovered 
in  the  Mediterranean  his  famous  Praiogenes  primordialU^ 
since  which  time  some  fifteen  more  have  been  identified  and 
described.  For  thorough  descriptions  of  most  of  these  the 
reader  is  referred  to  his  "  Monogmphie  der  Moneren,**  pub- 
lished in  1S6S,  and  the  supplement  thereto,  published  in 
1877.t  Other  naturalists,  particularly  Cienkoweki,  hav3  also 
made  tlicoo  fonns  a  Rpccial  study,  and  added  largely  to  our 
knowledge  of  their  nature. 


*  For  eHdeoM  that  Lamarck  had  neen  and  dencrlhed  acCnal  moncn,  we  tb* 
*'PhlloiO|ihle  Znologique,**  toL  I,  pp.  208,  2S1. 

f  In  hit  **  Protiitennrich,**  kindlj  lent  me  hj  Profeaaor  Haecfcel  aincc  tha 
above  waa  written,  thU  whole  field  is  greatly  enlarged  and  made  toambcnoe  tha 
nSnamWf  etc 
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y         These  forme,  a«  already  stated,  differ  as  na;  in  otliet  I 

cliaracleriBtics,  are  eiiiiplu,  liotiiogeueous,  cli  1  eubstance^  I 

And  coneiat  of  pum,  undifferentiated  proto[  whose  prop'  ] 

«rties  aloDe  tliey  manifest.     Tlicsc  proper  ro  essentially  i 

tiioeo  of  life,  and  tbe  furtlier  we  explore  I  crcts  of  that  ] 

'Wonderful  phenomenon,  the  more  probalj  a  it  become  1 

tUat  all  the  liiglier  forme  of  vitu.1  optiviti  ted  by  the  1 

Diwt  Iiigbly  organized  animals  b  :liaii  special  | 

>Qanifc«tationa  of  these  same  p  in  this  same  \ 

saltBtance,  variously  enlarged  ..ice  and  in-  i 

tenailied  in  degree  of  power  b     ;ii  1  mechanieat  j 

ft    of  organization.     Iti  reaching  uie  "  otoplasm,  we  I 

P  iuiTe  not  only  readied  the  fact  of  — .,  in  its  prop-  m 

^'^ies  we  behold  all  there  is  essenL....  lu  1  .  The  rest  i»l 
j>\xt  i]jc  mechanical  husbanding  of  the  csiicntial  principle,  and 
^^  general  application  to  high  and  complicated  niacbinety. 
■*-  te  moner  is  Hero's  engine,  the  vertebrate  is  tlie  modem 
,^*^motive;  the  power  tliat  propels  is  the  same  in  both. 
'le  obeerred  advance  is  not  in  the  force  but  in  the 
*V4ntzafton. 

Trom  this  point,  therefore,  the  progress  of  life  is  that  of 

^^  morphological  organization  of  matter,    "We  have  reached 

^^Q  end  of  the  process  of  chemical  organization.    The  high- 

^^  of  all  chemical  substances  la  protoplasm.     Its  chief  prop- 

*'^y  is  life.     Its  chemical  unit  or  molecular  aggregate  is  a 

^tkipound  of  protein  or  albuminoid  molecules,  and  possessei 

^^mplcxity  and  variability  which  place  it  wholly  beyond 

^■^^  power  of  our  imperfect  chemistry  to  formulate  it.     But, 

'*liongh  this  purely  chemical  and  molecular  re-eompound- 

^^K  of  matter  is  thus  able  to  evolve  life,  it  can  only  of  itself 

*^olve  the  most  rudimentary  form  of  life.     To  carry  this 

*o«iderfnl  property  up  into  more  exalted  forms  requires  still 

^>^mlicr  combinations  of  material  elements,  still  higher  de- 

*"'^oj  of  aggregation. 

In  Xatun?*jB  pFOccsses,  as  in  those  of  ma-n,  XXxere  wwiXvwivV 
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to  the  application  of  meant.  The  moleeolar  aggregate  or 
moleoaloi  as  defined  aboTO,  seemi  to  have  reached,  in  the 
composition  of  protoplasm,  the  limit  of  its  possible  applica- 
tion in  tho  further  aggr^tion  of  matter.  The  great  siie, 
oomplexity,  and  instability  of  these  ultimate  chemical  units 
render  them  incapable  of  any  further  aggregation  of  the 
eame  kind.  To  secure  the  further  organixation  of  matter 
other  means  must  be  employed,  a  new  process  must  be  intro- 
duced. Had  no  such  new  process  developed  itself  among 
the  infinite  number  of  trials  which,  under  the  law  of  evolu* 
tion,  Nature  still  continued  to  make,  the  formation  of  the 
chemical  substance,  protoplasm,  would  have  marked  the 
highest  form  of  material  progress  on  the  globe.  But  amid 
thouRandR  of  fuilures  one  process  proved  a  success.  This 
process  consisted  in  the  development  of  morpAoloffical 
nnits. 

This  development  began  by  the  differentiation  of  the 
plasson  bodies.  An  individualized  moner  may  be  regarded 
OS  some  advance  upon  tho  undifferentiated  mass  of  sarcode 
which  constitutes  Ptatdbathybiua.  The  first  step  may 
therefore  be  said  to  be  tho  individualization  of  protoplasmic 
moHses.  This  is  a  mechanical  process,  and,  though  itself  not 
organization,  is  n  pt*epamtion  for  organization.  The  first  true 
differentiation  consists  in  the  formation  of  a  central  portion 
of  different  constitution  from  the  outer  portion  of  tlie  spher- 
ical plasson  body.  Such  a  differentiation  actually  takes  place, 
and  has  been  rei)catedly  observed  in  the  embryological  study 
of  the  lower  animals.  Of  its  occurrence  in  nature  among 
the  true  nioners,  we  know  as  little  as  we  know  of  the  original 
croution  of  these  forms,  but  of  the  existence  of  forms  thus 
differentiated  there  are  abundant  examples.  Of  thcLC  the 
amabiB  are  the  most  familiar,  Imt  there  are  many  more. 
This  differentiated  central  portion  may  be  supposed  to  vary 
in  its  degree  of  difference  from  the  surrounding  protoplasm 
in  all  possible  shades,  and  t\\u«  Uxere  may  exist  a  complete 
^riv8  of  gradations  fromtlie  wVioW^  uii^\^w«oJ^aX5A\!t^lo- 
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plaamie  spherule,  or  cyiod^  to  the  form  having  a  well-defined 
ecntnd  nudeos  and  aarrounding  protopksin. 

Thia  ktter  Btmcture,  in  the  now  accepted  terminology  of 
hiatokigjy  ia  called  a  cdL  The  cell,  therrfore,  ia  the  primaiy 
morphological  unit,  or  unit  of  organization,  and  the  baais  of 
all  higher  oiganic  development. 

In  biological  language,  the  cell  ia  the  individual  of  the 
£nt  order,  and  all  individuals  whose  structure  consists  of  a 
simple  multiplication  of  cella  or  coheuon  in  any  fcirm  of 
mora  than  one  cell,  also  belong  to  the  first  order.  Individ- 
Qala  of  the  second  order  are  compounded  of  two  or  more  of 
the  first  which  enter  into  them  aa  units,  and  so  of  higher 
orders.  In  this  the  process  of  physiological  aggregation  is 
identical  with  that  of  chemical  or  molecular  aggregation. 
The  fundamental  distinction  consists  in  this:  that  a  mole- 
cule, or  chemical  unit,  is  a  compound  of  heterogeneous  mole- 
cules, or  molecules  of  different  epecieey  as  carbon,  oxygen, 
hydrogen,  nitrogen,  etc. ;  while  a  cell,  or  morphological  unit, 
is  a  true  molar  aggregate  consisting  of  a  mass  of  hoinogeneoiis 
molecules  of  protoplasm.  Herein  consists  the  essential  dis- 
tinction between  chemical  or  molecular  and  morphological  or 
mechanical  organization,  between  the  organization  of  matter 
itself  and  the  organization. of  the  forms  of  matter,  the  former 
of  which  is  the  cause  and  the  latter  the  product  of  the  vital 
properties  of  matter  or  life  in  the  abstract. 

Tlie  cell  is  the  lowest  form  that  can  properly  be  termed 
mn  organism.  A  moner  )%  only  a  plasson  body,  a  spherule  or 
minute  lump  of  protoplasm.  Bathybius  and  Protobatliybius 
are  but  masses  of  this  chemical  substance.  But  the  cell  has 
a  trace  of  true  organization.  The  protoplasm  of  its  exterior, 
though  identical  in  chemical  composition,  is  different  in  me- 
dianical  constitution  from  that  of  its  interior.  This  is  a  step 
in  the  direction  of  physiological  organization.  Ilaeckcl  styles 
this  differentiated  nucleus  of  the  cell  a  germ^  and  believe«^ 
It  to  constif  life  simply  an  organ  of  propagaliow.  'YVm  ^oxv- 
ceptioB  he  bases  upon  tho  fact  that,  in  t\\o  TCY^^coAxxcXXotv  ^ 
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eelb,  It  b  the  germ  ndileh  flnt  dlTidw,  and  tlia  i 
protoplaam  then  ammgw  itself  aboot  each  divitloD. 

The  fandunental  diitltiction  between  liTing  ind  oonJiv- 
ing  bodies  ooiuuts  In  the  fact  that  in  the  forawr  tbe  exbt- 
ence  of  each  individnal  aggrqpite,  of  whatever  order,  de- 
pends apon  the  perpetual  renewal  c!  its  stibstanee,  which  is 
•abject  to  perpetnul  waste,  while  in  the  Utter  the  same 
molccnlee  pcnist ;  or,  if  we  admit,  as  we  nndonbtedlj  innst> 
that  all  formi  of  matter  are  sobject  to  eeaaeless  change, 
wherebj  every  aggregate  most  in  its  own  good  time  be 
transformod  and  rediatribnted,  then  the  distinction  may  be 
reduced  to  tliis:  that  in  non-living  aggregates,  as  a  mle,  this 
change  is  secnlar,  and  the  same  form  is  not  generally  renewed, 
while  in  living  aggregates  the  chang'j  goes  on  rapidly,  and 
pari  pantu  with  it  the  process  of  n^newal  takes  place,  thns 
niaintdning,  dnring  the  period  which  is  to  constitnte  the  life 
of  an  individual,  an  identity  of  form  without  identity  of 
matter.  Tlie  petrifaction  of  wood  might  bo  instanced 
as  an  analogoua  procesa  in  nonliving  matter,  but,  besidea 
being  much  lues  rapid,  it  exhibits  this  fandamental  differ^ 
encc:  thot  the  new  form,  though  identical  in  shape,  ia 
composed  of  wholly  different  elements;  it  is  a  different 
iubstance. 

Ill  the  living  aggregate,  composed  as  It  Is  of  protoplasm 
alone,  or  of  this  combined  with  such  other  matters  as  proto- 
plasm is  capable  of  appropriating  and  weaving  into  tlssnes, 
BO  large,  complex,  and  unstsble  are  the  chemical  uoiti  that 
tticy  are  pcrpotually  falling  back  into  simpler  and  more 
stable  states.  It  seems  that,  in  the  rery  process  of  assimila- 
tion by  which  og^^rcgates  of  lower  orders  are  re-compounded 
into  protophism  I^rgrcgate8,  portions  of  the  substance  em> 
ployed  in  purformin<;  tliid  function  "  lose  their  balance,"  as 
it  were,  and  rt'lupHo  into  tlio  lower  state.  The  same  occurs 
with  every  raovcnicnt  of  the  protoplasmic  mass,  whether 
mtdo  for  iLo  purpose  of  assimilation  or  for  any  other,  and 
thiiM  the  clicmical  nnits  of  t^«  %ggKi5>X«  ««  txRAiwuUy 
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breakiiig  up  into  the  lowor  oifpinic  compounds  and  being 
Injected  as  waste  nuiteriaL  Tlie  individual,  therefore,  can 
only  exift  ao  long  as  it  is  able  to  appropriate  new  material 
f  roin  the  surrounding  medium.  This  process  of  appropria- 
tion is  denominated  nutrition.  Where  nutrition  is  in  excess 
of  waste,  as  is  normally  always  the  case,  growth,  or  increase 
of  bulk,  takes  place.  But  to  this  also  there  must  be  a  limit. 
This  limit  varies  with  the  species,  but  probably  depends 
chiefly  on  the  important  principle,  insisted  on  by  Ilerbert 
Spencer,  that  while  masses  vary  as  the  cubes  of  their  dimen- 
sh^ns,  the  power  to  resist  disint^rating  influences  varies  as 
their  squares.  Many  organisms  seem  to  remain  stationary 
«t  m  certain  maximum  size,  but  this  is  only  apparent  Dur- 
ing all  this  period,  whether  long  or  short,  there  is  a  constant 
struggle  between  the  forces  of  nutrition  and  dissolution, 
wliich  is  usually  rhythmical,  but  always  terminates  eventu- 
ally in  the  triumph  of  the  latter.  In  this  respect  living  ag- 
gregates differ  from  non-living  ones  only  in  degree,  but  the 
degree  is  in  most  instances  immense,  yet  perhaps  not  far  out 
of  proportion  to  the  contrast  between  the  mass  of  their  re- 
spective molecular  units. 

There  are,  however,  many  ways  in  which  the  speedy  ter- 
mination of  the  existence  of  living  aggregates  is  arrested,  and 
their  existence  in  a  modified  form  is  continued  during  rela- 
tively immense  periods. 

In  certain  of  the  moners,  as  we  have  already  seen,  when 
the  maxinmm  bulk  is  attained,  instead  of  dissolution  ensu- 
ing, fission  takes  place,  the  spherical  individual  resolving  it- 
self into  two  similar  spherical  individuals  of  only  half  the 
size.  These  new  individuals  then  continue  the  process  of 
assimilation  exactly  as  was  done  by  the  parent  whole,  until, 
arriving  in  turn  at  the  limit  of  growth,  division  again  takes 
place,  and  so  on  indefinitely.  Tliis  same  process,  as  was 
pointed  out  above,  has  been  observed  in  a  large  number  of 
true  organisms  of  higher  orders.  It  is  called  t^\rc^\v^^vstv^ 
2nit  IB  in  reality  only  a  new  form  of  nutnliotV)  ot  T^Sc^^t  ^ 
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jn^ooeflB  preparatory  to  continiiiiig  that  of  nul 
the  direct  catuo  of  its  ooenrrence.  And^  ri|^tljr  Tiewed,  all 
reproduction  admits  of  this  explanatioiL  In  the  ease  of  bad- 
dingi  which  is  so  common  also  among  mem  highly  oiganized 
forms,  this  principle  is  only  less  obmns  than  in  that  of  di* 
vision.  The  nutritive  matter  which  continues  to  be  absc»4ied 
after  the  limit  of  growth  is  reached,  no  longer  able  to  dis> 
tribute  itself  tlirongh  the  organism  as  before,  now  finds  a 
now  channel  at  some  point  at  its  periphery,  and  begins  to  de- 
posit itself  there  in  the  form  of  a  bud  which  is  in  the  nature 
of  a  now  individual,  and  eventually  bc^comei  one  by  com* 
plote  separation  from  the  parent.  The  tliird  mode  of  propa- 
gation described  by  Ilaeckel  as  taking  place  in  certain  moners, 
OS  in  PnAcmyxa  auranttaca  and  others,  in  which  the  entire 
individual  suddenly  resolves  itself  into  a  great  number  of 
luinuto  individuals,  is  partially  paralleled  by  certain  higher 
organisms  in  which  the  parent  ultimately  assumes  the  form 
of  a  sac  filled  with  the  new  germs,  which,  after  absorbing  all 
the  nutritious  matters  the  sac  contains,  finally  burst  its  mem- 
branous walls  and  come  forth  as  young  individuals.  Ilere 
the  parent,  or,  as  it  is  called,  ^  nurse,"  is  completely  sacrificed 
to  the  offi^pring.  Judging  from  the  plates  of  Professor 
Ilaeckel  representing  the  reproductive  process  of  PrUomyxaj 
it  would  apiKMir  that  in  this  case  also  a  thin  film  or  mem* 
lirane  remains  after  the  change  occurs,  which  is  clearly  the 
homologuc  of  the  **  nurse's  "  sac. 

This  process  may,  perhaps,  be  regarded  as  the  mdiment- 
aiy  form,  from  which  has  been  gradually  developed  the  or- 
<Iinary  process  of  reproduction  observed  in  higher  organisms. 
A  gradual  reduction  takes  place  in  the  completeness  with 
which  the  parent  organism  is  sacrificed  to  the  offspring,  ac- 
companied by  a  corresponding  reduction  in  the  number  of 
the  hitter,  until  at  length  the  condition  is  reached  in  which 
A  few  gcnns  are  difTerentiated  from  a  certain  special* 
ixed  part  of  the  body  of  t\\e  \»aTenl  ^tvd  ex^lled  there- 
AwB  wjtijout  injury  to  t\ie  'paiewl,  '^\\\A\  Y^^swa^  tdk:^  \^ 
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Rpeated  many  timea  during  its  life.     \  animals  and 

plant*  •  are   known  to  reproduce  in  this  ner,  at  IcaBt 

during  many  generations.     Tlie  procew  is         vn  as  partkt- 

Sexool  differentiation,  which  has  taken  in  most  ad- 

^wced  forma,  wliutbcr  nninial  or  vegetal  -jnite  inde- 

pendent of  the  prininrj'  pH-"'"'"  -'   — •  tiou.     It  it 

■lot,  however,  incapable  of  r 

Tim  power  of  plnsran   boa]  aesimila 

protein  substances  would  seem  to  power  co-  i 

*i*6orb  other  plaiwon  bodies  also,  j  m  ensea  tlis  | 

"odiea  to  be  absorbed  bo  of  projJtr  inracter.     In  j 

**>«(,  in  the  appropriation  of  organism^  igber  stnict- 

Ore   \}y  giicli  bodies,  we  must  suppose  mat.  luv  protoplasm 

*"^Und  in  the  tiiisiics  of  the  former  is  not  tirst degraded  to  the 

"attire  of  protein  bodies  and  then  re-mannfactnred  into  pror 

"^plasm,  but  that  it  is  directly  incorporated  as  protoplasm 

'^^o  the  plasson  body  to  be  nourished.     It  is  therefore  natu- 

**'  to  suppose  that,  where  such  bodies  exist  together,  occa- 

^^>\a11y  coming  in  contact,  the  tendency  of  each  to  nourish 

^^)f  by  appropriating  the  other  will  manifest  itself,  Aid 

,^kv  will  be  occasional  absorption  of  smaller  by  larger  in- 

S^^Sdnala.     This   is  a  perfectly  nonnal  form  of  nutrition. 

.      «iere  the  two  individuals  coming  in  contact  are  very  sinii' 

^^    and  of  equal  eize,  tho  tendency  of  each  to  appropriate  the 

*^cr  may  moat  frequently  prevent  any  result,  the  morsel  in 

^*Ti  case  proving  too  large.     But  it  may  also  frcqnently 

**-"**ao  a  oompleto  coalescence  of  the  two  individnals.     The 

^^^^^vltant  individual  would  then  contain  twice  as  much  mat- 

'^^^  as  cither  of  the  component  individuals,  and  yet  it  would 

'^*^*'*ilinue  to  exist  as  a  plasson  body.     But  it  mnst  now  be 

T^^^nrded  as  another  species.     Although  this  p'acnomenon 

**«  not  as  yet  been  observed  to  occur  among  recognised 

*  Swhi,  "Lchrbuch  dcr  Dotnoik,"  B.  !T<,  S7S;  Adrian  da  Janleu,  "Conr* 
*"*mcii-jlre  da  notaoiiiue,"  1810,  p.  461. 


SEXUAL  DIFFERENTIATIO!!.  831 

monen,*  there  are  certain  unioelliilar  organisiiii  in  which  it 
18  known  to  take  pkee.  Thia  occort  with  the  loweat  sjgo- 
aporoa,  aa  with  the  Volvocintas^  DumideoBf  and  Jte§oearpetg. 
Although  clearly  a  mode  of  nutrition,  it  ia  here  denominated 
reproduction  or  propagation.  It  ia  in  fact  both,  and  the  two 
are  one* 

Now,  without  delaying  to  trace  out  the  progreaa  of  devel- 
opment  of  thia  prindplei  we  may  conaider  thoae  animala  verj 
much  higher  in  the  icale  in  which  two  germ-eellai  indlatin- 
guiahable  in  form  and  aiaci  are  secreted  from  a  apecial  part 
of  the  interior  of  the  body,  either  of  the  aame  or  of  different 
individuala,  by  meana  of  whoae  union  and  complete  coaIea> 
cence  the  germ  of  a  new  individual  ia  generated.  Thia  germ 
ao  produced  grows  in  the  normal  mechanical  way  into  an 
animal  resembling  the  parent,  but  thia  depends  upon  another 
law.  The  germ-cells  must  be  regarded  aa  obeying  the  aame 
laws  as  other  cells,  and  the  process  ia  here,  ao  f ar  aa  theae  are 
concerned,  identical  with  that  which  a  couple  of  deamida 
present.  And  just  aa  in  the  zygospores  the  mode  of  conjn- 
gation  is  gradually  differentiated,  until  in  the  jHyxcmyeetm 
the  coalescing  cells  are  more  or  less  active  and  dissimilar, 
and  until  in  higher  thallophytes,  aa  in  CdeocKcete,  etc,  the 
comparatively  large  and  passive  oogonium  is  truly  impreg- 
nated by  the  comparatively  minute  and  active  spermatozoid, 
ao  in  the  higher  organisms  there  occurs  a  parallel  differentia- 
tion of  the  cells  specially  secreted  for  purposes  of  reproduc- 
tion, until  we  have  the  strongly  contrasted  germ-cell  and 
aporm-cell|  the  ovum  and  the  spermatosoon. 

In  the  case  of  higher  organisms,  in  which  the  cella  per- 
forming the  reproductive  function  are  simply  recommence- 
ments of  a  new  life  for  the  organism,  which,  by  the  lawa  of 
growth,  they  eventually  produce,  we  must  suppose  that  it  ia 

'/C  teewB  thMi  A  true  oonjugatkm  Uket  plaee  in  eertaln  moiUMlf,  or  ffdtt^ 
f       mitm^  jome  of  frhleb  pottttt  a  nucXcui  lad  CQ«k\T%KfCAA  ^icmIa  aad  ocbtn  d» 
a0^    I%cae  erafttunA,  thtrefort,  pToVMbXi  \M\cA%\o^?t^«MM^^aiMkii(% 
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II  tome  ftdvantage  in  the  accompliahment  of  thb  latter  object 
that  the  coalescing  cella  be  dissimilar,  Tlie  cxtatence  of  a 
simple  cell  separate  from  an;  tiseucs  must  at  best  be  verj 
precarious.  Consisting  as  it  does  of  tbe  complex  and  totter- 
ing protoplnsm,  it  requires  all  tbe  aid  attainable  to  prevent 
it  from  succumbing  to  tbo  adverse  influcnci's  surrounding 
It,  and  anything  that  can  afford  tliis  aid  muEt  bo  a  greut 
advantage  to  its  life  and  to  tbo  future  of  the  species.  But 
no  tVo  cells  arc  ever  precisely  alike,  and  tbo  result  of  tlic 
coalescence  of  two  cells,  bowover  nearly  tliey  may  resemble 

teach  other,  is  certain  to  add  something  to  tlio  resnltnnt  cell 
or  1>ody  which  ncitlicr  of  tho  components  poBHeaceil,  Tliiu 
addition  may  perhaps  be  as  likely  to  be  Injurious  to  its  exist- 
ence as  beneficial,  but,  if  so,  tlio  resultant  products  thus  dete- 
riorated would  disappear  under  the  law  of  sur\-ival  of  the 
ilttcit,  and  only  thoae  in  whlcli  it  was  not  disadvantageous  to 
liave  thus  combined  would  survive.  Between  those  in  which 
the  blending,  though  not  a  positive  disadvantage,  was  no 
positive  advantage,  and  thoso  in  wlilch  it  was  such  an  advan- 
tage, the  race  would,  in  tho  long  niu,  be  In  favor  of  the  lat- 
ter, and  the  former  would  gradually  disappear  from  the  con- 
test. Tlie  same  process  would  continue  among  thoso  pos- 
Ksslng  different  degrees  of  tliis  advantagcoua  property,  antll 
by  the  simple  law  of  natural  selection  such  a  degrco  of  differ- 
entiation would  be  eventually  readied  as  would  be  most 
advantageous  to  the  well-being  of  the  species.  In  this  way 
■11  the  phenomena  of  sexual  polarity,  aa  well  physiological 
M  morpholo^rical,  have  in  all  probability  been  brought  about. ' 
Not  only  baa  one  gcnn-ooll  in  nearly  all  oasea  been  made  to 
differ  from  the  otiier  In  size  and  form,  but  they  have  been 
endowed  with  very  different  activities  and  properties.  In 
the  vast  majority  of  cases  the  distinctive  male  and  female 
*s)iar«cteiB  have  been  made  to  appear. 

The  female  cell  is  usually  very  mucli  larger,  and  spheri- 
cal in  form,  and  is  surrounded  by  &  memVtTMVB  w  cRaX.V>^ 
^Xarion),    It  ezbibita  no  movementa  of  \\a  o-wii,  mA  t«aw^ 


SEXUAL  DIFFBRENTIAnOir.  888 

ttatlonarj,  performing  a  perfectly  paiilve  rdU.  The  aulle 
ccU  ii  eonipamtively  mfamte,  often  not  a  thooMndth  put 
the  sice  of  the  female  celL  It  is  usnallj  spindle^haped,  and 
poiscsset  digtinct  fore-and-aft  portions.  The  head  is  mnch 
krgor,  the  body  part  tapera  gradually  baekwardi  and  la  eoii* 
tinned  into  a  more  or  lese  attenuated  caudal  extremity.  In 
the  proportions  of  these  parts,  as  in  many  other  respectSi  It 
varies  greatly  with  di£Eerent  species,  but  these  are  its  genml 
characters.  It  posscsies  no  membranous  coat|  and  is  endowed 
with  very  active  powers  of  automatic  movement  The  coa- 
lescence takes  place  by  the  male  or  sperm-cell  penetrating 
through  pores  in  the  membrane  of  the  female  or  germ-cell 
and  becoming  absorbed  by  the  latter.  Those  who  have  most 
attentively  watched  the  entire  process  now  positively  assert 
that  immediately  after  the  coalescence  the  contents  of  the 
now  cell  become  entirely  homogeneous  by  the  total  disap* 
pearance  of  both  the  sperm-coll  and  the  nucleus  of  the  germ* 
ccll|  and  are  reduced  for  a  brief  period  to  the  condition  of  a 
cytod,  like  Ptotamceba.  A  new  nucleus  is,  however,  soon 
fonncd  out  of  the  contained  protoplasm,  and  the  germ  again 
becomes  a  cell.  This  new  cell,  endowed  with  the  properties 
of  the  two  widely  dissimilar  cells,  is  now  capable  of  develop- 
ing  into  an  orgiinism  like  tlie  parent. 

The  im])ortant  lesson  which  these  facts  teach  will  bo 
considered  later.  We  may  now  recur  to  the  processes  of 
sexual  differentiation  and  the  different  modes  of  propagation, 
and  note  the  truth,  which  comes  clearly  out  of  these  details, 
that  sexual  propagation  is  the  result  of  successive  modifica- 
tions of  the  third  mode  observed  in  moners,  in  which  the 
protoplasm,  as  soon  as  its  limit  in  sise  has  been  reached, 
breaks  up  into  many  small  but  otherwise  similar  bodies, 
which  each  repeat  the  same  process.  It  also  clearly  exem« 
plifics  the  truth  that  reproduction  is  nothing  more,  even  in 
its  most  extreme  phases,  than  a  modified  form  of  nutrition. 
Of  the  two  asexual  formic  ol  reproduction,  viz.,  division 
Mad  budding,  the  former  o\>la\na  oiA^  Vdl  i^  i«w  ^\  ^^Vs««^ 
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organlUDB,  proring  iu  unfitneu  for  higher  itagei  of  orgto-  , 
SutloD,  while  the  latter  is  not  found  in  higher  utilmals,  bat 
Soe*  hud  in  hand  with  eexual  propagation  throughout  tb« 
entire  vegetal  aeries.    It  may  in  fact  be  here  regarded  ai  the 
cootroOQ  and  normal  form,  and  ia  only  Bopplemented  by  the 
*«xua1  form  ai  a  sort  of  «afeguard  against  adverse  circum- 
■ItncM.    In  cUmatea  where  cold  and  warm  aoasona  alternate, 
nun;  plants  revert  to  complete  renewal  from  the  seed  each 
Tear,  and  bnt  for  sexual  propagation  would  speedily  perish ' 
(anooala).    Others  would  survive  but  a  few  years  from  bud- 
ding alone  (perennial  herbs).    But  in  warm  climates  there  are 
o^nay  plants  whose  roota  put  forth  new  buds  at  intervals,  and 
*iiich  thus  reproduce  their  Idnd  without  the  aid  of  sexual 
PiXipagation ;  bo  that,  were  this  wanting  entirely,  the  vegeta- 
^oa  might  continne  for  an  immense  period.     It  appean, 
**owflver,   that  there   is  no   plant   above  the   thallophytes 
***  which  the  organs  of  sexoal  reproduction  are  entirely  I 
^Anting,  or  In  which  they  are  not  at  times  obsorvcd   to 
Po^orm  their  functlona  and  renew  the  species.*    The  ex- 
*diiaive,  resort  to  sexual  propagation  by  all  higher  animals  ia 
**lte  of  the  fundamental  facta  that  diBtingoisb  the  two  great 
■biological  aeries. 

The  particular  manner  In  which  the  higher  living  organ- 
Istzaa  have  been  developed  from  the  plaason  bodiea  or  undif- 
^■^ntiated  protoplasm  has  not  been  observed,  and  can  not 
"O  em]>Irically  known.  Processes  of  this  kind  are  secular, 
■nd  do  not  occur  in  sach  a  way  that  their  dynamic  stagea  can 
™  observed.  From  this  circumstance  some  have  found  rea- 
*(»a  to  charge  those  biologlate  with  theorizing  who  assert  that 
''^VQiopmeDt  muet  have  taken  place.  But  the  biologist  no 
^^i^  theorizes  In  maintaining  development  Id  his  department 

^  %■  McdIcH  pltouln,  buftnft,  buuboo,  Ma,  wbtch  have  been  latroduocd 
^J~^  *^  (ranner  paru  of  America  from  Ihoie  of  Aila  and  Africa,  and  which 
^l/^^^f'^  aolclj  bj  Igada,  can  KarMl^  be  called  eioeptlotw,  ainee  bj  long  eultl- 
,^**>«  In  Ibdr  orlglDBl  beiM  lb*lr  bablu  had  probablr  ban  Bud  bafora  Umi 
^*«**rf  American  joU. 
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than  doat  the  gtdoglit  In  matntointog  it  In  hfa,  Kaltliarean 
<Aaar?a  the  pixMaaa  of  dianfOi  tioq[>t  nndar  Tvy  peeoUar  ^ 
limited  circuniatanoaa.  Both  mnat  Judge  Imn  ^  esdatenoe 
of  tnuiaition  fonnip  and  where  gapa  ooenr  both  moat  flQ  them 
hj  rational  dedaotion  from  Imown  fMsta.  The  gapa  in  the 
geologioal  reoord  are  known  to  erery  bodyibut  they  aie  neT> 
ertheleaa  not  sufficient  to  prevent  cultivated  peraona  of  all 
claaaea  from  yielding  opmplete  aoqiiieaoence  to  the  leading 
trutha  of  geologioal  development 

The  biologist  has  the  following  facta  aa  the  data  from  which 
to  infer  the  development  of  living  oiganiama  from  inoigan{o 
matter :  lie  has,  first,  the  protein,  or  albuminoid  snbstaneeai 
which  contain  all  the  elementary  matters  that  are  fonnd  in  the 
tissues  of  organized  beings.  He  has,  secondly,  large  amor- 
phous masses  of  undifferentiated  protoplasm  existing  at  the 
bottom  of  the  sea,  and  presenting  all  the  phenomena  of  life 
•  without  organisation.  This  substance  is  identical  with  the  mat- 
ter found  in  nervcHsclls,  blood-cclls,  and  muscle-cells,  as  also  in 
tho  cells  of  plants,  and  which,  wherever  identified,  possesses 
this  same  property  of  spontaneous  activity.  He  has,  thirdly, 
individual  plasson  bodies  composed  of  this  same  substance  and 
endowed  with  the  same  activities,  but  possessing  specific  di- 
mensions, so  as  to  constitute  them  distinct  individuals.  These 
vary  in  some  respects  sufficiently  to  be  classified  into  genera, 
and  even  families,  and  possess  the  powers  of  locomotion,  nu* 
trition,  and  reproduction ;  they  are  living  ihing9y  though  as 
yet  wholly  unorganized.  He  has,  fourthly,  simple  living 
cells,  differing  from  these  plasson  bodies  in  nothing  but  the 
possession  of  a  nucleus  at  the  center  of  the  mass  of  proto- 
plasm of  which  they  are  composed.  This  nucleus  consists 
itself  of  protoplasm,  and  differs  only  in  its  consistency,  color, 
etc  AmcebcB  and  other  unicellular  creatures  of  this  class 
swarm  in  all  waters,  both  salt  and  fresh,  and  have  long  been 
known,  named,  and  classified  by  systematists.  Finally,  the 
bloIogiBt  haa  the  further  fact  iViTut  t\\  OT^gxx&iftd  bcln^si  what- 
<^^r,  whether  animal  or  vcgctaVAe>  ax^  xniA^^'^^  ^1  ^Tii^war 
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titms  of  the§e  cells,  which  constitnte  the  morphological  luiltl 
of  biology. 

With  thia  eenes  of  connected  fact«  leading  from  the  in- 
organic to  the  organic  world,  the  biulogiet  may  well  inquire 
what  he  is  expected  to  prove,  if  these  ore  not  siittlcicnt.   And 
be  justly  niaiotains  tliat  the  positiyo  demonstration  of  tlio  , 
truth  of  development  follows  from  tlio  cBtahlielimciit  of  the»u 
facts.    If  it  he  denied  that  those  facts  ore  estabtiahcdihemay 
admit  tliat  further  evidence  on  many  points  is  desirable,  but 
it  muBt  come  from  cheinista  and  histologists,  who  are  camcslly 
invited  to  review  all  the  knowledge  tlius  far  gidncd,  and,  if  | 
defective,  to  correct  and  amplify  it.     Attempts  to  overthrow   i 
the  doctrine  of  development  from  other  points  of  view  than 
tliose  of  actual  observation  and  experiment,  which  can  he  j 
repeated  and  verified  at  any  time,  must  prove  futile,  as  they  ' 
can  not  be  entertained  by  Bcicncc. 

The  cell,  or  morphological  unit,  once  reached,  the  course 
of  evolution  is  continued  by  substantially  the  sumo  general 
law  as  that  which  we  have  observed  to  govern  it  during  its 
antecedent  stages*.  Tliis  law  requires  the  aggregates  of  a 
higher  order  to  bo  compounded  w'llh  those  of  a  lower,  while 
at  the  same  time  masses  are  fonncd  by  the  cohesion  of  ninny 
homogeneous  units.  Tlic  cell,  though  it  must  he  repinli'il 
«  a  molar  aggregate,  since  it  is  composed  of  homogeneous 
molecalcB  of  protoplasm,  is  ncvertheloss  the  unit  of  organi> 
cation  and  of  biology.  This,  as  before  remarked,  is  the  only 
departure  from  the  universal  law  of  aggregation  in  the  world 
below  it.  But,  waiving  this  anomaly,  the  process  of  evolution 
ia  again  resumed,  with  this  anomalous  aggregate  oa  its  unit, 
ftnd  continned  in  harmony  with  the  general  law.  While  a 
developed  organism,  composed  as  it  is  of  cells  as  units,  bean) 
Something  the  relation  to  its  units  that  a  chemical  substance 
or  molar  aggregate  of  any  kind  bears  to  its  molecular  units 
«T  molecules,  it  must  be  further  observed  that  such  develo^jted 
organism,  besides  being  composed  oi   oeWa  %&  SXft  \\\\'«\xA.-^ 
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unitB,  18  also  composed  of  nameroos  proximate  iiiiit%  «liielv«: 
2)ow  greatly  modilied,  once  repreeented  organisms  of  towc-^ 
orders,  and  are  now  united  by  the  law  of  integration  in 
organism  of  a  kiglicr  order. 

If  wo  take  a  plant— a  tree,  for  example— every  leaf  (^^ 
ing  to  that  term  its  widest  theoretical  application)  and  eTeiT" 
bud  represents  an  individual  of  the  second  order,  itself  ooo' 
posed  of  cells,  or  individuals  of  the  first  order.    The  wheb 
tree,  therefore,  represents  an  individual  of  the  thousandth  or 
ten-thousandth  order,  according  to  its  degree  of  ramifica- 
tion, and  each  branch  exhibits  the  same  faet  on  a  reduced 
scale.    Tlio  tree  is,  therefore,  a  compound  organism,  into 
whose  ensemlle  there  enter  a  vast  number  of  individuals 
of  different  orders  in  a  regular  ascending  hierarchy.    This 
may,  perhaps,  be  best  illustrated  by  the  inflorescence  of 
plants.    If  the  solitary  and  terminal  flower  be  taken  as  the 
individual  of  the  first  (or  any  given)  order,  the  raceme, 
spike,  simple  umbel,  simple  corymb,  etc.,  would  represent 
individuals   of  the  second    (or  next  higher)  order,   while 
the  panicle,  thyrse,  compound  umbel,  etc.,  would  repre- 
sent individuals  of  the   third,  fourth,  and  higher  orders, 
according  to  the  degree  to  which  the  inflorescence  was  com- 
pounded. 

In  the  animal  series  the  AnnuloM  furnish  good  exam- 
ples of  the  law  of  biological  aggregation.  Each  ring  of  the 
body  represents  a  distinct  individual  of  the  second  order,  and 
possesses  in  some  species,  as  in  Tasnia^  all  the  organs  of  a 
complete  organism  {supra^  p.  182).  Every  worm  (except 
some  of  the  lowest,  which  are  simple),  every  crustacean,  every 
insect,  therefore,  is  an  organism  of  the  third  order,  and  con 
tains  as  intcjrral  parts  of  its  body,  in  more  or  less  perfect 
condition,  individuals  of  the  second  order.  In  most  cf  tliese 
cases  there  are  several  of  these  secondary  organisms  united 
into  the  ternary  individual,  in  which  respect  animals  gener- 
^lljr  differ  from  plants.  Even  m  live  vertebrate  tvpe  of  ani- 
^Ofl/s  this  srstcm  of  compounding  Vs  o>awir^\iNA<t,^>ckw^^ 
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viistinctlj  so,  each  vertebra  being  regarded  aa  a  diatiact  in- 
<lividual  of  a  lower  order.* 

Willi  tliese  general  remarks  we  are  now  prepared  to  con- 
sider the  mode  of  dcveiopinent  of  organized  beings  from  the 
timple  morpliologicul  or  biological  unit,  the  cell.  True  to 
tbe  general  law  of  aggregation,  the  first  tendency  of  these 
morphological  units  is  to  cohere  into  inaiweft  or  societies,  and 
form  collective  individuals  which  are  only  slightly  inte- 
grated, and  whose  units  are  still  to  a  great  extent  independent. 
\Ve  Hud  the  Rhizopods  living  in  colonies, of  which  one  genus 
{Ci/atophry»)  forms  compound  spherical  niafiscs,  closely  ag- 
gregated, yet  BO  far  indeposdent  as  to  be  capable  of  changing 
their  positions  in  the  collective  mass.  The  Labyrinthulem 
farDisb  another  example  of  this  kind  in  which  the  tmuses 
of  simple  cells  arc,  ui>  it  were,  woven  loosely  together  by  a 
maze  of  thread-like  fllamenta. 

In  the  next  higher  elasa  of  organiaDU  the  eelli  are  firmly 
eoberent  into  a  thin  membrane,  only  one  cell  in  thickness, 
and  this  ia  rolled  up  into  a  perfect,  hollow  iphere.  The  cav- 
ity of  the  interior  it  filled  with  fluids,  perhaps  containing 
free  protoplasm,  while  nutrient  matters  are  absorbed  by  all 
tbe  cells  forming  the  external  coat  These  ao-called  lilatto- 
tphtrea  occur  with  great  frequency  aa  a  larval  stage  of  higher 
creatnres,  but  have  their  representatives  among  permanent 
forms,  as  in  the  Fb2vocin«v  and  FlageUata.  Volvnae  globator 
ia  itself  an  example.  This  cellular  coating,  which  forms  the 
exterior  of  these  hollow  spherules,  may  perhaps  be  regarded 
as  the  lowest  form  of  proper  tUtue. 

All  tissue  is  composed  of  celts  which  form  layers  and 
serve  as  membranes,  coatings,  etc.,  for  the  various  vessels  and 
oigans  of  the  higher  forms  of  life. 

In  the  larval  stages  of  certain  animals,  as  the  Ascidians, 

and  even  of  Amphioxttt,  i;here  occurs  a  form  which  differs 

from  the  laet  described  in  having  two  layers  of  cells  instead 

•f  a  ungle  layer,  and  also  in  the  possession  of  an  opening  «fc 

•Haeckel,  "AnlhrottoscDlt,"  &  ftIV 
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one  spot  on  the  surface  through  which  nutrient  mittm  in 
chiefly  conveyed  and  waste  materiab  estpelled.  The  interior 
cavity  in  thits  case  obviously  performs  the  funcdons  of  ft 
stomach,  and  we  here  aee  the  first  appearance  of  an  inrymm 
the  animal  kingdom. 

Embryologists  liave  long  and  faithfully  studied  the  dsfd* 
opment  of  the  organs  and  tissues  of  animals  from  the  esiBeit 
embryonic  stages,  and  they  find  that,  in  the  progress  from  die 
simple  cell  which  results  from  the  coalescence  of  the  two 
sexually  differentiated  cells  of  the  male  and  female  parent, 
there  is  in  all  cases,  first,  a  process  of  division  which  sooii  i»' 
suits  in  a  mass  of  liomogeneous  cells ;  that,  next,  these  form 
a  hollow  sphere  whose  wall  is  composed  of  a  single  layer  d 
cells ;  and  that,  later,  this  single-celled  wall  is  convert^  into 
a  double-celled  wall.  From  this  point  the  formation  of  the 
tissues,  especially  of  higher  animals,  becomes  complicated, 
but  after  one  more  doubling  of  the  cells  forming  the  ge^ 
niinativc  layers  this  process  ceases,  and  all  the  tissues  of 
even  the  most  highly  organized  animals  are  developed  out  of 
these  four  primary  layers  of  cells. 

The  sta«^  of  embryonic  development  in  which  the  cellu- 
lar wall  consists  of  two  layers  of  cells  is  called  by  Ilacckel  the 
"  Gastnila  stap:e,"  and  all  animals  whose  structure  is  more 
simple  than  this  are  by  him  classed  tAj^rotozoay  the  appear- 
ance of  the  double  layer  being  regarded  as  the  true  dividing 
line  between  the  Protozoa  and  the  Metazoa  (or  all  animals 
higher  than  the  Protozoa).    These  two  primary  layers  are 
called  respectively  exodcrm  and  entoderm.    Each  of  these 
subsequently  doubles,  making  the  four  gcrminativc  layers 
that  constitute  all  the  tissues  of  higher  animals,  and  to  these 
four  layers  there  have  been  applied  the  following  terms, 
commencing  with  the  most  exterior  and  passing  through  to 
the  n.  V*.  interior :  1,  the  dermal  layer;  2,  the  muscular  layer; 
8,  the  vascular  layer ;  and,  4,  the  mucous  layer. 

The  tif^UQH  which  each  oi  tViewi  Vjcs^t*  \iltimately  forms 
ti»  naloljr  foreshadowed  by  t\\e«o  TiMiwsft,\>\>x^^Va3fi«.^V\s^. 
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lowing  tliem  out  in  the  liiglier  orgaaisme,  thougli  a  very  de\.- 
catc  one,  lias  been  already  tiio«t  successfully  ]>iTfortiie(l,  until 
the  true  genetic  liistory  of  nearly  every  orgjin  of  the  body  is 
now  qnite  ealinfuetorily  understood. 

The  most  rcitiurkable  fact  which  this  clasg  of  etudies  has 
broiipht  to  light  is  that  the  embryological  progress  of  every 
developing  germ  recapitulates,  in  the  brief  jKiriod  of  its 
conrec,  the  progress  of  all  tlie  forma  below  it.  In  other 
words,  there  is  a  period  in  the  life-history  of  every  higher 
organism  in  which  the  etiibryo  bears  a  striking  rcseinblunec 
to  the  adult  forms  of  each  of  the  creatures  below  it  in  the 
■cale  of  biolof^ieal  development.  The  obvious  deduction 
has  been  drawn  and  is  insisted  upon,  that  tlioac  lower  fornm 
which  the  embryos  of  these  higher  forms  so  closely  resemble 
stand  in  the  line  of  the  genealogical  descent  of  the  latter, 
and  the  corresponding  stages  represent  in  the  brief  enibry- 
onie  hiMory  of  ^the  creiitures  the  permanent  stages  of  that 
long  secular  pro^re^  which  the  orfjimic  world  has  been  mak- 
ing in  past  ages.  This  truth  is  so  strongly  substantiated  by 
all  the  known  facts  that  it  has  become  the  fundamental  taw 
of  biogeny  as  taught  by  the  advanced  school  of  biohigiKts. 

The  development  of  vegetal  forms,  though  more  simple, 
is  analogous  to  that  of  animal  forms.  The  lowest  plants,  or 
Protophytes,  are  strictly  unicellular  organisms,  and  therefore 
always  of  the  first  order.  In  short,  they  arc  living  vegetable 
cells  which  never  attain  any  higher  development  In  most 
cases  they  have  proper  motions  of  their  own,  and  aro  there- 
fore not  to  bo  distinguished  from  animals  of  the  same  stage 
of  development,  except  by  certain  delicate  and  often  ques- 
tionable chemical  tests.  The  presence  of  chlorophyl,  as  in 
the  OaciUatoria,  Chroococci,  etc,  is  distinctive  wherever  it 
occurs,*  hut  this  is  wanting  in  large  groups,  as  in  th<!  Schi- 
totnycfta  {Bacteria,  VHrionea,  etc.)  and  in  the  yeast-fungua 

*  The  cibtcocv  of  chlorophjl  Id  Mma  nnquatloned  uiinutlav  m  In  hj6n, 
«U.,  U  Dov  bcliaTcd  b7  wme  InTMUgalon  to  ba  4m  to  hTind*"^*^  v***^'^ 
)lut>fornia  i4j)bl«  tbrvagb  tha  tnnipwcDt  cdU  ot  Ow  «t{\d*n)i!A. 
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{Tarula  cerevUicB^  or  Sae^aramyeet).  The  •urrender  of  (be 
foniior  of  tlictio  to  the  botai|i8t8|  after  a  long  straggle^  haa 
been  made  in  consequence  of  the  fact  that  they  have  been 
proved  to  be  capable  of  appropriating  and  mimiliting  purely 
'inorganic  matters. 

We  next  find  among  plants  the  same  cdUeetive  or  associ- 
ated structure  observed  in  the  lowest  compound  animals.  In 
Pandorifia  and  Stephanasphwra  such  colIectiTe  mssses  or 
balls  are  formed  from  the  subsequent  cohesion  at  the  bottom 
of  the  water  of  cells  which  were  at  first  free.  Later  we 
have  the  blastosphere  type  represented  by  Volvoof  glcbaiorf 
which  has  also  been  remanded  to  the  botanists,  alllioagh  a 
very  active  creature.  From  this  stage  of  structure  an  almost 
endless  variety  follows,  dependent,  as  Mr.  Herbert  Spencer 
has  60  ably  demonstrated,  on  the  nature  of  their  surround- 
ings and  the  manner  in  which  they  are  affected  by  incident 
forces  {supra^  p.  181).  But  the  modes  of  compounding  sim- 
ple cells  arc  far  more  varied  and  multiform  in  plants  than  in 
animals.  In  fact,  no  vascular  tissue  appears  until  the  ferns 
or  club-inosses  arc  reached,  although  long  before  this  true 
leaves  have  been  differentiated  from  the  primordial  thallom. 
In  CauUrpa  denticulcUaj  in  addition  to  a  creeping  stem  and 
fibrous  tufted  roots,  which  are  wholly  cellular,  there  are 
formed  broad,  leaf-like  expansions,  also  purely  cellular ;  but 
there  is  this  remarkable  peculiarity,  that  none  of  the  cellular 
units  contain  any  nucleus,  but  all  remain  in  the  cytod  stage. 
This  fact  shows  that  even  the  cell,  as  usually  defined,  is  not 
necessarily  the  unit  of  organic  existence,  but  tliat  still  sim- 
pler forms  of  protoplasm  may  develop  organisms  of  consid- 
erable complexity  of  structure. 

The  mycelium  of  the  fungi  consists  of  fine  threads  com- 
posed of  cylindrical  cells  placed  end  to  end,  while  the  larger 
fruiting  portion  of  these  plants  is  made  up  of  cells,  also 
loosely  woven  together,  and  often  widely  separated  by  inter- 
eollular  cavities.  When  ripe,  certain  of  these  cells  are  set 
Mptui  and  inclosed  in  appropnal^  «Bdc^  ot  civ«\\.v^  aa  a^rcs. 


3-12  SECONDARY  AGGREGATION'.— BIOGENY. 

and  theee  contain  the  germs  of  future  plants.  Altbough  no 
true  aexual  organs  have  been  found  in  tlie  cotnniorier  fungi, 
mauy  botanifita  believe  that  the  eporea  aro  the  product  of  a 
sexa&I  process  that  takes  place  in  some  way  within  the  my- 
celium. Thronghout  the  thallophytes  thia  simple  cellular 
stractD re  prevails  in  all  the  organs  and  parts,  scarcely  ever 
becoming  differentiated  into  anything  like  fibers  or  vcBsels. 
In  the  Mvacinea  such  a  differentiation  takes  place  sparingly. 
We  here  find  the  exterior  layer  of  cells  mncli  more  compact, 
and  Bometimes  interrupted  by  pores  forming  a  rudimcnUry 
*pidermU.  Through  the  stems  and  often  through  the  cen- 
ter of  the  leaves  there  runs  a  line  of  elongated  cells  forming 
«  rudimentary  axis  or  fibro-vascolar  bundle.  The  forma- 
tion of  true  foliar  appendages  also  first  appears  here.  From 
these  the  vascular  cryptogams  (ferns,  Lycopodiaceef^  etc.)  are 
distinguished  by  the  exifitcnco  of  distinct  tibro-vascular  bun- 
dles, whose  function  is  to  lend  support  to  the  plant.  They 
consist  of  bundles  of  fibers  which  are  formed  by  a  high  de- 
cree of  differentiation  of  the  primitive  cells,  and  which  ex- 
"tend  through  nearly  all  parts  of  the  fronds  of  these  plants, 
and  are  very  nnmeroos  within  the  stem.  The  fibro-vascnlar 
Inmdles  are  to  plants  what  the  skeleton  Is  to  an  animal,  and 
by  their  aid  the  higher  plants  are  enabled  to  produce  a  great 
variety  of  complicated  organs,  and  often  to  attain  a  large 
size. 

In  propagation  by  means  of  bnds,  which  is  tite  ordinary 
mode  with  most  plants,  very  little  of  the  degree  of  organiza- 
tion attained  is  lost;  only  the  buds  and  young  shoots  are 
more  juicy,  have  looser  tissues,  and  less  distinct  axial  organs 
and  vessels.  But  whenever  sexual  propagation  takes  place 
there  is  a  complete  return  to  the  primordial  unit  of  vcgeta* 
tion,  the  cell.  The  ultimate  product  of  sexual  differentiation 
U  the  female  ovum,  or  gurm-cell,  and  the  male  spermatozoid, 
or  sperm-cell.  The  former  is  usually,  but  not  always,  pas- 
itvo  and  devoid  of  spontaneous  movement.  The  latter  is 
Usually  very  active,  and  possesses  the  same  form  «&  ^^n^• 
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f oand  in  the  spennatOEoa  of  animaTi^  tIs^  that  of  flie  *  laak 
cell.''  In  many  cases  it  ia  Tory  alender,  and  the  eandal  por- 
tion is  mnch  attenuated.  It  nerer  has  a  membnne  indoaing 
it,  and  consists  entirely  of  protopksm  with  a  minnte  nndeoa 
in  the  center  of  the  anterior  portion.  The  spermatocoid 
penetrates  the  oogonium^  and  mingles  its  snhstance  with  that 
of  tlie  female  germ-celL  The  prooess  thronghont  is  the 
same  as  tliat  which  takes  place  in  animals,  In  the  highest 
orders  of  plants  the  spermatozoid  becomes  inaetivei  and  is 
brought  by  other  agencies  into  contact  with  the  female  ota* 
ries.  The  pollen-grains  of  phcnogamons  plants  are  carried 
by  the  wind  or  by  insects  to  the  stigmas  of  the  female 
flowers,  and  there  send  forth  a  long  tubular  cell  (the  pollen* 
tube)|  which  penetrates  to  the  ovules,  however  great  the  dis- 
tance may  be,  and  fertilizes  them.  There  is,  however,  here 
as  before,  a  blending  of  the  contents  of  the  two  cells,  and 
a  sub8e<][uent  development  of  the  new  organism.  Conld  & 
thorougii  study  of  the  embryology  of  plants  be  carried  on, 
it  would  probably  confirm  in  the  vegetal  kingdom  the  law 
above  enunciated,  so  well  established  in  the  animal  king- 
dom, of  the  embryological  recapitulation  in  each  germ  of 
the  course  of  development  which  the  parent  plant  has  passed 
througli  in  order  to  reach  its  present  stage  of  organization, 
liut  obstacles  thus  far  insurmountable  have  prevented  the 
prosecution  of  this  study. 

We  have  seen  that  life  in  its  essence  results  from  the  or- 
ganization of  matter — from  chemical  or  molecular  organisa- 
tion. That  kind  of  organization  of  which  biologists  take  cog- 
nizance is  due  to  the  mechanical  adaptations  which  are  effected 
by  the  action  of  this  life-principle  or  vital  energy  upon  the 
other  materials  with  which  it  comes  in  contact  The  pure 
life-substance,  protoplasm,  can  make  no  great  progress  in 
organization  so  long  as  it  is  left  to  itself.  In  order  that  it 
ba/ld,  it  most  possess  matenala  suitable  for  the  purpose. 
Protoplasm  is  far  too  unstable  ixi<dL  cSicASi^g(ific&sb  Vd^  Va  ^kub^ 
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tntion  to  form  a  structure  of  any  streugtli  or  flurability. 
But  other  more  guiutile  materials  are  always  at  hand  and  ia 
DODBtant  contact  with  it,  and  these  it  lias  the  jwwur  to  utilize  ; 
18  building  material.     The  atmoepliero  as  well  as  the  waters  I 
la  filled  with  carbonic  acid,  and  protuplasui  possesses  the 
power  under  certain  conditions  to  decompose  this  and  to  ap- 
propriate its  carbon  as  the  chief  timber  for  the  frame-work 
of  or^nic  tissues.     Tbia  it  doubtless  dot-'s  at  an  expense  lo 
itself  whereby  a  portion  of  the  matter  of  protoplasm  allows  { 
itself  to  be  seized  by  tlie  oxygen  of  the  carbonic  acid  for  I 
Tbich  its  affinity  is,  under  the  given  circnmetancea  at  least,  ] 
lees  strong,  and  in  this  way  the  carbon  is  liberated.     It  Las  i 
also  the  power  to  appropriate  the  ammonia  from  the  air,  tho 
hydrogen  from  the  water,  and  even  various  salts  eascntial  to  i 
organic  structure  from  their  respective  solutions.     Not  only 
<san  it  manufacture  other  organio  compounds,  but  it  can 
multiply  its  own  mass  by  its  immediate  reactions  upon  en- 
'Xirooing  ingredients. 

It  was  undoubtedly  in  the  sea,  that  great  roc^tacle  for 
mR  forms  of  matter,  that  the  first  beginnings  of  life  took 
^lace.  In  the  sea  there  now  exist  millions  of  beings  of 
3owly  organization  whose  bodies  consist  almost  exclusively 
«f  protoplasm,  cither  in  its  undifferentiated  state,  or  but 
■lightly  modified  into  cells  and  limplo  aggregates  of  cells, 
Jlnd  Nature,  Ilko  the  Inhabitants  of  a  new  country,  always 
i»es  for  building  purposes  tho  claas  of  materials  most  abnn* 
^nt  and  convenient  to  tho  region  occupied.  Bo  wo  find 
that  the  chief  tlmlwrs  employed  in  the  construction  of  ma- 
line  creatures  are  limo  and  silica,  which  are  extracted  from 
the  circumambient  fluid.  Thus  the  minute  ercatnrca  timt 
•warm  at  the  bottom  of  the  ocean  are  composed  almost  ex- 
clusirely  of  a  sarcodo  body  incased  In  calcareous  or  siliceous 
shells,  while  tho  coral  reefs  are  formed  by  tho  deposits  of 
carbonate  of  lime  from  the  bodies  of  gelatinous  polype.  Tho 
extensive  use  of  carbon  as  tho  framing  timber  of  Uvivi\(,««- 
ganianu  was  not  adopted  until  laud  ioimfc,  QS  «!t,\aa!t.  "^ws 
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dally  afirial  oi^nitmi,  began  to  appear.  The  laigeit  aei^ 
weeda,  auch  as  Macroey$U$  fyfjfera  which  aomedmea  at- 
tains the  immenae  length  of  fonr  hundred  feet,  are  planta  of 
a  low  order,  being  eompoaed  entirely  of  cellolar  tiaane,  and 
propagating  by  a  prooeaa  little  higher  than  mere  conjngft- 
tion. 

Since  protoplasm  haa  ao  little  power  of  organising  its 
own  aubatanoe,  the  great  dedderatmn  waa  to  find  materials 
capable  of  sustaining  it  in  ita  work  of  derelopment.  We 
have  seen  that  the  Rhixopoda,  sponges,  and  other  low  marine 
oi^ganisms,  depend  for  the  advance  which  they  make  beyond 
the  condition  of  JSaihyUui^  Pratogenei^  or  Amcoba^  npon 
mineral  constituents,  such  as  lime,  ailica,  etc.  We  haTo  alao 
had  occasion  to  remark  that  Bacteria  have  been  shown  to  be 
capable  of  assimilating  purely  inoi^ganic  matter,  and  out  of 
this  alone  of  multiplying  their  numbers  at  a  prodigioua  rate. 
The  substances  out  of  which  these  latter  thus  manufactured 
protoplastn  were  the  Tarious  salts  of  ammonia.  That  anj 
strengthening  matter  was  utilized  in  this  case  to  sustain  the 
protoplasm  of  which  these  simple  organisms  consist  is  not 
proved.  But  amid  all  tlie  trials  of  nature,  which  are  aa 
varied  and  multiform  as  the  forms  themselves  of  matter,  the 
moat  eminently  successful  one  has  been  that  of  employing 
carbon  as  the  frame-work  of  organization.  All  ends  in  nat- 
ure as  in  art  are  attained  by  the  use  of  appropriate  ineana. 
The  means  in  this  case  was  chlcrophyl.  Chlorophyl  ia  a 
•ubstanco  existing  in  all  true  (not  parasitic)  plants,  and  by 
the  influence  of  whoae  presence  the  decomposition  of  the 
carbonic  acid  of  the  air  and  waters  of  the  globe  can  alone  be 
GiTectcd,  It  is  a  product  of  protoplasmic  activity  combined 
with  a  certain  degree  of  radiant  energy,  and  these  must  co- 
operate under  otherwiie  favorable  conditiona  in  order  to  in* 
lure  its  production.  Chlorophyl  never  exists  except  under 
the  influence  of  sunlight.*    It  consists  of  exceedingly  mi* 

*  la  fiicm^na^t  fvetnt  siperlnMaU^  l^ba  %\mK!Aa V^\a  tta&sMA  tA  bsf«  tkt 
P^^tr  afgnentlag  €bloropb|U 
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xiate  gntina  of  a  green  color  and  resinous  coDsietency,  which 
^iffiue  theineelres  throngli  the  substance  of  vegetable  cells, 
Mo.d  by  tlieir  presence,  aided  by  sunlight,  the  decomposition 
<it  carbon iottc id  gas  is  effected  and  tlie  manufacture  of  tli« 
'Carbonised  secondary  tissues  of  plants  takes  place.    Cliloro- 
phyl  may,  perhaps,  be  regarded  aa  the  interniediute  stage  in 
the  process  of  tiasue-iuanufacture,  which  is  always  represented 
by  a  minute  quantity  in  the  tranuitiun  utate  after  the  contact 
of  the  pure  carbon  with  the  cell-protoplusm  has  tuken  place. 
In  that  case  it  would  be  Ritlicr  an  cSi'Ct  than  a  caiige,  and 
"     the  real  labor  of  tisBue-forniation  would  tlten  have  to  be  ' 
attributed  to  protoplasm  under  the  influence  of  sunlight.*  i 
Xhe  quantity  of  clilorophyl  has  been  proved  to  be  aniazingly  ] 
■tiinute  in  proportion  to  the  effect  which  it  produces  in  im-  ', 
parting  a  green  color  to  vegetation.     The  fact  that  it  is  itself 
tiDiformly  generated  by  the  application  of  sunlight  to  etio- 
lated plants,  while  carbonic  uid  la  dooomposed  under  tlio 
Vaino  eonditloDB,  may  snitain  the  auamption  that  tho  two 
•vfFecta  are  due  to  the  same  cause,  without  standing  in  any 
^>rder  of  sequence  to  each  other.     To  the  optimist  it  may  be 
Tegkrded  as  a  liappy  accident  that  the  effect  of  the  solar 
Iteam  on  protoplasm  iti  contact  with  carbonic  acid  ie  to  de- 
compose this  gas  and  deposit  the  carbon  u  strengthening 
mmterlal  to  the  vegetal  organism,  whereby  the  vital  energies 
of  protoplasm  are  enabled  both  to  undergo  differentiation 
into  nnmerous  vessels  and  special  organs  and  also  to  admit 
of  integration  into  one  compound  and  complex  oiganieatioD. 
But  this  is  only  one  of  the  examples,  of  which  organic  nat* 
nre  is  full,  of  the  truth  that  organic  evolution  is  the  out* 
oome  of  a  struggle  between  the  oosmlc  forces  of  oonoentra> 
tlon  and  diiiolutlon,  In  which  the  former  maintains  itself  hj 
a  resort  to  such  artifices,  whose  overthrow  the  latter  can 
only  slowly  accomplish.    Tliii  seemingly  remarkable  colnct* 

*  Thh  tI«w,  which  ueribM  M  pfoMpUim  thi  wvrit  ttuiallr  lulgMd  lo  ahlo*    I 
tBpliTt,  liM  fMNilj  But,  ia  PriagiUn'i  nsMNbti,  irtth  s^ttit  VMiivMiAwft* 
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denoe  is,  however,  heightened  ftHl  further  when  w% 
ber  within  what  narrow  limits  the  phenooMiMm  Is 

Not  all  ethereal  vibrations  aodhg  upon  the 
of  vegetable  cells  are  capable  of  decompoeln^  eutab  sdi 
These  vibrationS|  in  order  to  aecompliih  this  lesnlli 
have  a  certain  wave-length,  which  repreaente  bat  e 
portion  of  the  spectnim.  The  liberatioii  of  ctsjgm  m 
take  place  unless  the  ether-waves  are  as  moeh  ea  (HNNNM 
millimetre  in  length,  and  the  phenomenon  agein 
these  waves  become  more  than  0*0006866  miDiBMlie  k 
length.  The  wave-length  representing  the  nuudmnm  sflMk 
has  been  observed  to  be  0*0005889  miUimetre^  wUdi  imj 
nearly  corresponds  with  the  center  of  the  jdlow  band,  h 
also  closely,  but  not  absolutely,  coincides  with  the  poiiii  s( 
greatest  luminosity,  .fidling  the  merest  trifle  beloir  (townd 
the  red  end  of)  that  point. 

All  true  plants  contain  chlorophyl,  or  have  onee  e<mtidnsd 
it ;  but  botanists  unite  in  referring  to  the  vegetable  Ungdoin 
many  organisms,  such  as  fungi,  which  do  not  oome  within 
this  definition.  The  terms  animal  and  vegetdilU  have  proved 
wholly  inadequate  to  express  the  distinctions  which,  in  the 
evolution  of  life|  are  found  to  exist.  Belonging  to  popular 
language,  and  growing  out  of  vulgar  observation,  these  terms 
naturally  serve  only  to  distinguish  the  largest  and  moat  obvi- 
ous classes  of  living  organisms,  and  can  not  be  expected  to 
answer  the  needs  of  science.  They  should  be  superseded  in 
science  by  others  better  adapted  to  express  the  real  plienom- 
ena  of  nature.  As  popular  terms  Uiey  are  useful,  bat  as 
scientific  terms  they  have  already  led  to  a  vast  amount  of 
fruitless  discussion  in  the  vain  attempt  to  refer  all  organisms 
to  the  one  or  the  other  kingdom,  and  to  determine  to  which 
certain  ones  belong. 

The  fundamental  distinction  in  biology  should  be  drawn 
hotween  those  organisms  which  are  capable  of  assimilating 
chemical  or  inorganic  matter  as  the  frame-work  of  their  tis* 
tarn  Mud  those  which  depend  enXVt^*;}  M^n  >Sda  v^^^^^Tlatlon 


■148  SECONDARY  AOUREOATIO!f.~BIOGEXT, 

Bf  matter  already  eo  manafuctured.     Organisnu  of  the  first 
HSaw  may  l>e  called  afiaimilators,  tIsaiie-inaDufuctUKre,  or  ku- 
Hogena;  those  of  the  second  are  purasitea. 
H     The  tirat  cla^s  is  further  eubdivided  into  three  groupe: 
^t.  Those  which  manufacture  protoplasm  oti\y,  and  consiBt 
Botirely  of  that  subutance.     This  grou])  includi's,  not  only  all 
^nnrely  pla«i»on  bodies,  but  all  strntiy  unicellular  organisms, 
Koch  04  AmoJkb,  J^lafftllula,  Labyrinthuh<x,  etc.,  which  con- 
Bbin  no  additional  strengthening  material.     2.  Those  orgaii- 
Hntuwliich  posBcoa  the  power  to  manufacture  not  only  proto- 
Bdasm,  hut  also  some  form  of  shield,  integument,  slicll,  or 
Bfttber  protecting  armament  or  fnune-work.     To  this  group 
■belong  the  Diatoms,  wJiose  protoplasmic  cells  are  surrounded 
l>y  delicate   iiicasetrients  of  silica,  and  also  the  Uliizoiwdt, 
whose  shells  are  usually  calcareous.     3.  All  organisius  which 
posseu  the  power  of  decomposing  carbonic  acid  and  em- 
ploying the  carbon  (which  is  usually  combined  with  oxygen 
-and  hydrogen  to  form  cellulose,  or  ligninc,  C„IThO„)  as  the 
atrengthcning  material  or  frame-work  of  their  tissues.     Or- 
ganisms of  this  group  are  always  true  plants  in  the  popular 
aenae,  and  contain  chlorophyl. 

The  tiecond  claaa,  or  tliose  organisms  which  hare  not  the 
power  of  assimilating  mineral  matters,  may  likewise  be  aub- 
divided  into  three  groups :  1.  Fufi^,  lichens,  etc,  which  ap- 
propriate matters  already  manufactured  by  organisms  of  the 
fint  clats  (or,  as  in  case  of  lichens,  take  them  (it  third-hand 
from  organisms  of  the  same  clasa),  bat  which  are  not  only 
fixed  like  plants,  but  are  of  low  eiyptogamic  organization, 
and  umple  cellular  structare.  2.  True  parasitic  plants, 
wbose  organization  plainly  indicatea  that  they  have  do- 
acended  from  chlorophyl-bearing  plants,  of  which  they  are 
vmally  degraded  types.  In  most  cases  these  organisms  have 
not  differentiated  so  greatly  from  the  ancestral  form  but 
that  the  family  may  be  easily  determined  to  which  they  be- 
long, while  they  generally  retain  various  foliaT  Mvd.  VsvwArsS. 
appeDdagea  in  the  form  of  white,  ta.'Wtty,  «A^  «t  \«««'^ 
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lealesi  Tettiges  of  the  former  Imtos  {Oroianek^f  Mom^lfopM^ 
etc).  At  might  be  expected  of  thb  groups  manj  interme- 
diate links  exist  between  the  ehlorophjl«beariiig  and  the 
whoU J  parasitic  state.  VUeum  and  jPhoradmulran  (mietle* 
toe)  have  dull-green  foliage,  and  contain  ehlorophjl,  while 
they  also  appropriate  the  sap  of  the  foster^ree  ready  mann* 
factored.  Cuscuta  (dodder)  begins  life  as  a  trne  plant,  and 
climbs  upon  the  contiguous  vegetation  until  it  finds  an  ap- 
propriate subject  to  which  it  adheres,  and  into  which  it  in- 
trudes its  rootlets.  From  this  time  the  portion  below  decaja» 
while  the  upper  portion  continues  to  grow  as  a  true  parasite. 
8.  Animals  proper,  which  live  on  the  substanoe  manufactured 
by  the  first  class  of  oiganisros,  either  by  taking  it  direc*  •/ 
from  plants,  or  by  preying  on  other  creatures  of  their  own 
group  which  have  derived  their  sustenance  froni  plants. 

It  will  be  seen  that  only  the  third  group  of  each  of  the 
two  great  classes  attains  to  any  high  degree  of  organixation, 
and  that  of  these  groups  the  great  bulk  of  living  things  is 
nmdo  up.  To  these  two  groups  of  organisms  the  terms 
plantii  and  animals  have  been  applied  by  popular  language, 
and  their  proper  use  is  nearly  confined  within  these  limits. 
It  is  true  that  parasitic  plants  by  degradation,  and  also  fungi, 
are  properly  and  correctly  regarded  as  plants,  but  neither  of 
the  terms  seems  properly  applicable  to  the  two  lower  groups 
of  the  first  series.  The  tenn  PratUtOj  employed  by  Pro- 
fessor Ilaeckcl,  embraces  a  field  nearly  commensurate  with 
this  definition,  and,  having  been  adopted  by  so  high  an 
authority,  it  ought  to  stand,  unless  superseded  by  a  better 
one. 

It  is  not  claimed  tliat  any  of  these  groups  are  so  absolute- 
ly distinct  that  no  transition  stages  can  be  detected.  Such 
transition  stages  have  already  been  pointed  out  between  true 
chlorophyl-bearing  plants  and  parasites  by  degradation. 
There  are  also  a  few  cases  in  whicli  chlorophyl  was  supposed 
to  have  been  detected  in  wW.  at^  ^To^rly  animals,  as  in 
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I  explanation  of  the  plienontena  lias  recently  boLU  uHi-red  (<u< 
pro,  p.  340,  note),  while  the  mantles  of  certain  Ascidians  con- 
Iain  cellulose.  Itiit  in  bo  far  as  these  facts  exist,  the  creaturea 
to  whieh  tliey  belong  are  to  that  extent  vegetublc.  In  fact, 
there  are  some  creatures  which  undergo  nietatnurpboBes  sueli 
that  they  may  be  regarded  oa  belonging  to  one  group  at  ono 
period  of  their  existence  and  to  another  at  another;  and  even 
true  plants  cease  to  assimilate  the  moment  tliey  are  removed 
from  the  sunlight,  though  they  continue  to  grow  by  the  ex- 
change and  distribution  of  materials  already  assimilated  so 
long  as  any  reserve  of  these  remains. 

Again,  all  animals,  even  the  highest,  certainly  do  assimi- 
late certain  mineral  salts  and  other  strengtliening  materials, 
■which  are  otilized  in  their  skeletons  and  fnime-work,  and 
"which  they  derive  directly  from  the  inorganic  world.  Cer- 
tain animals  also  manufacture  cellulose  out  of  tho  materials 
existing  in  the  cells  of  their  tisBncs,  while  amyloid  and  sac- 
charine matters  in  animals  are  bo  nncommon  occurrence. 

But  there  are  two  things  which  no  animal,  no  fungus,  no 
true  parasite  cm  effect,  viz.,  the  maavfacture  afprob>pta»m 
■nd  the  decomposition  qf  earionio  add.  Tho  former  is  ft 
Common  function  of  tho  JProtUta  and  of  plants,  the  latter  of 
plants  aloue.  These  two  (which  I  havo  extended  into  three) 
groups,  therefore,  constituting  tho  first  great  class  or  grand 
division  of  organic  life,  embrace  the  only  truo  producers/ 
Ml  the  rest  are  simply  parasites  of  unequal  rank  and  dignity. 
Xt  is,  however,  well  worth  observing  that  even  in  the  fact 
that  tlie  higher  forms  of  life  are  dependent  upon  tho  lower 
for  the  production  of  their  assimilable  matter,  the  universal 
law  of  aggregation,  whicli  we  havo  steadily  kept  in  view  from 
the  beginning,  is  again  reiterated.  The  production  of  these 
assimilable  materials  Is  a  form  of  a^;rcgation,  and  in  the 
development  of  organisms  of  a  higher  degree  they  enter 
a^in  without  decomposition  as  integral  units.  The  process 
eonsistsof  a  sort  of  chemical  ag^;regation  going  on  &\iw&VVa.TV&- 
onsl^  with,  and  subordinate  to,  the  higlwt  ^\\^»Ao©!e»N-  «»^ 
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morphological  aggrcgAtioii  which  dotmnlnct  the  fomw  of 
the  organismt  themielvec 

All  investigation  has  thus  far  failad  to  reveal  the  mhsolnto 
beginning  of  life  on  the  globe.  In  fact,  sinoe  life  is  simplj 
the  resnit  of  molecalar  aggregation,  it  is  impossible  to  estab- 
lish any  exact  line  of  demarkation  for  its  absolute  introduc- 
tion. Any  general  theory  of  life  mnst,  if  logicallj  pmnsoed, 
lead  to  tlie  animation  of  all  forms  of  matter.  The  most  defi- 
nite  and  convenient  limitation  is  to  predicate  life  onlj  of 
those  objects  which  contain  protoplasm,  and  of  that  sab- 
stance  iiself.  What  is  really  songbt,  therefore,  bj  the  em- 
pirical  defenders  of  so-called  *^  spontaneoos  generation  **  is, 
the  origin  of  organization.  Upon  this  question  all  that  is  aa 
yet  known  is,  that  the  spontaneous  activities  constantly  going 
on  in  protoplasm  tend  to  organization :  first,  through  the  in- 
dividualization of  definite  portions  of  the  substance ;  next,  in 
the  differentiation  of  a  nucleus  to  these  plastid  individuals, 
transforming  them  into  true  cells ;  then,  in  the  aggregation  of 
a  number  of  cells  into  a  cluster  or  association,  and  the  gradual 
more  and  more  complete  integration  of  this  collective  mass 
into  a  new  unit  or  individual  of  the  second  order;  and,  after 
this,  in  various  physiological  and  morphological  differentia- 
tions of  the  lower  units  into  various  organs,  vessels,  strength- 
ening timbers,  etc.,  in  which  general  process  higher  and  higher 
orders  of  organization  result.  As  the  size  and  complexity  of 
the  organisms  increase,  means  must  be  developed  for  carrying 
on  the  more  and  more  complicated  functions  necessary  to  their 
existence.  The  process  of  assimilation  must  be  seconded  by 
the  means  of  distribution,  which  is  accomplished  by  the  flow 
of  sap,  t.  e,j  of  a  liquid  charged  with  assimilated  matter.  Tliis 
is  at  first  notliing  more  than  a  general  difTusion  of  such  liquids 
throu<;h  the  cellular  mass,  but  in  the  highest  plants  it  grows 
into  an  e1al>orate  system  of  appropriate  vessels.  In  all  plants, 
and  in  proj>ortion  to  the  dopnje  of  vital  energy,  a  portion  of 
the  carbon  entering  into  lAie  \m\x^  \a  t^tA^t^  ^^%\.^^^^  \ti 
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^"^^ikme  way  droppeil  from  the  combinations  in  course  of  formfr  ' 
^^i-on,  und,  eeizeJ  by  the  ever-present  oxj'gcn,  is  i-cturnod  to 
^-\ie  atmosphere  iis  carbonic  acid  giiB.  This  function,  whicb  U 
^liat  of  true  re»jnratio/i,  ia  now  known  to  be  as  universal  in 

^'%^1lC  vegetable  as  in  the  animal  kingdom.  Tho  chief  nutrition 
iof  plants  consists  in  the  ussiinilation  of  cirbon  and  the  funnap 
"^ion  of  ccllulinc  or  wood  by  its  combination  wilh  oxygoftl 
^nd  hydrogen,  or  perhaps  directly  with  water,  as  the  fonnulA^ 
'Xrould  suggest.  But  this  form  of  nutrition  is,  after  all,  onljh 
Ibe  sapply  of  strengthening  material.     Another  form  of  niK 

I'ftrition  is  likewise  going  on  at  the  roots,  in  which  thii  quantity 
«f  protoplasm  is  increased  by  the  contact  o£  tlie  ultimate  cclla 
^>f  tlie  roots  with  the  matters  contained  in  tho  soil,  which 
'Xunst  posiiess  a  certain  proportion  of  nitrogen  in  some  form, 
■«r  the  plant  will  perish.  Tliia  miiy  be  regarded  iiB  the  true 
"process  of  nutrition.  The  other  process  is  to  tho  tree  what 
~tlie  absorption  of  carbonate  of  lima  is  to  the  coral,  and  tho 
"trunk  of  the  tree,  as  well  as  all  its  true  woody  filier,  may 
xeprcsent  the  polypidom  upon  which  the  animals  live,  and 
which  they  secrete  from  their  gelatinous  bodies. 

In  animals,  too,  there  are  constantly  going  on  the  two 
corresponding  processes  of  nutrition,  with  this  fundamental 
distinction  (which  applies,  however,  as  well  to  all  other  pani- 
■ites),  tliat  neither  tho  strengthening  material  nor  the  proto- 
plasm are  manufactured  by  the  organism  which  appropriates 
tbem.  In  all  animal  tissues  there  exists,  in  addition  to  pro- 
toplasm, a  large  amount  of  other  matter  whoso  function  U  to 
Sustain  the  protoplasm  and  enable  it  to  co-openitc  in  all  parts 
of  the  system.  But  for  such  materials  no  complicated  organ- 
ixatioQ  could  exist.  Even  the  cells  (and  this  is  as  true  of 
plants  as  of  animals)  are  many  of  them  composed  in  largo 
proportion  of  matters  of  a  wholly  different  constitution  from 
that  of  protoplasm,  and  contain  only  a  minute  portion  of 
that  substance  in  tho  free  and  active  state.  This  serves  as 
the  vehicle  by  means  of  which  the  various  alimentary  sola- 
tdons  are  transported  tlirough  the  tissuea.    '&vA  \tv  W%b  voi 
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complex  animal  orgaaisms  ekbonte  syatemt  of  Tends  hays 
)een  developed,  without  which  the  varied  and  here  gieatlj 
somplicuted  functions  of  oiroolation,  absorptiony  secratioo, 
uid  excretion  would  be  impossible.    In  animak  the  propM^ 
jon  of  protoplasm,  or  vital  substanoe,  to  other  matters  is  &r 
j;reater  than  in  plants,  and  all  the  vitsl  fnnetbns  are  carried 
m  with  a  correspondingly  increased  activity.    The  quantity 
at  carbon  set  free  from  the  tissues  and  seised  by  oi^gen  is 
therefore  greater,  and  the  respiratory  function  henoe  becomes 
I  prominent  one,  requiring  a  complicated  mechanism  for  i 
Fulfillment.    In  animals,  too,  to  a  far  greater  extent  than  i 
plants,  is  the  automatic  activity  which  always  resides  in  p 
toplasm  itself  transmitted  by  the  mechanism  of  the  organi- 
zation to  different  parts  of  die  oiganism  or  to  the  whole  oft 
it.    This  is  accomplished  by  the  massing  together  of  cells 
containing;  a  largo  proportion  of  protoplasm,  and  by  th» 
direct  connection  of  these  masses,  by  means  of  a  differentS 
atcd  tissue  called  tendons,  with  limbs  or  organs  to  be  move 
the  term  muscle  being  applied  to  the  masses  of  protoplasm!  ^Sc? 
cells.     Any  change  in  all  the  cells  of  such  a  collection 
capable  of  producing  an  effect  upon  the  whole  mass  equ 
to  the  amount  of  change  undergone  by  one  of  the  cells  ma.7- 
tiplicd  by  the  number  of  cells. 

One  of  the  Rpecial  automatic  properties  of  all  protoplasm, 
as  seen  in  the  manufacture  of  temporary  pseudopodia  by  the 
moncrR,  amoebic,  and  rhizopods,  is  the  power  of  contraction 
and  extension.  It  is  the  former  of  these  processes  which 
exc*lusivcly  characterizes  the  phenomena  of  muscular  move- 
ment. 

A  further  differentiation  of  the  most  delicate  nature  ia 
found  wherever  a  muscular  apparatus  exists,  by  means  of 
which  impulses  or  motives  to  the  exercise  of  the  former  are 
communicated  to  them  both  from  without  and  from  within 
the  system.  This  consists  in  all  the  higher  animals  of  a 
complicated  system  of  well-protected  cellular  threads,  called 
serves,  highly  charged  witli  ^^toIo^JV^tx^  ot  consisting  almost 
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'WhoQj  of  th&t  substance,  and  connecting  the  muscular  celL 
niafsea  with  the  surface  of  tlie  animal's  body,  and  also  with 
All  the  internal  organs.  The  slightest  mechanical  impact 
against  the  extremities  of  these  prolopUsmic  tlireaJti  comiim* 
uicutcs  a  shock  to  the  cell-mass,  or  muscle,  to  which  they 
lead,  and  cau^ics  its  instant  contraction.  In  nearly  all  caeca 
tliia  apparatus  is  compound,  the  thread  of  protoplasm  leading 
first  to  a  central  mass  or  ganglion  of  the  same  substance,  and 
tUen  from  this  to  the  miisclo  to  bo  affected.  The  simple 
movement  of  a  limb  caused  by  the  communication  of  the 
alifK'k  of  an  external  contact  to  the  muscle  connected  with 
it  ia  denominated  a  reflex  action,  and  all  muscular  move- 
roenta  whatever  are  eimply  modifications  and  extensions  of  ' 
this  same  principle.  , 

Organization,  tlierefore,  is  simply  an  enlargement  of  the 
^here  of  vital  activity  manifested  by  the  vital  substance  pro-  , 
toplaam.     Just  as  an  organized  army  can  accomplish  vastly 
'     greater  resolta  than  the  same  individuals  that  compose  it 
eonld  accomplish  working  independently,  so  the  particles  of 
protoplaam  organized  into  an  animal  can  produce  far  greater 
i^snlta  than  they  could  in  the  form  of  independent  monera. 
While  the  organisms  of  the  first  great  class  above  desig- 
nated are  absolutely  essential  to  the  existence  of  those  of  the 
•econd,  which  subsist  upon  the  products  of  their  manufact- 
ure, and  while  the  third  group  of  this  primary  division,  fur- 
Xkishes  the  great  bulk  of  the  vegetation  of  the  earth,  withoat 
'^faich  it  would  be  a  dreary  place  indeed,  and  in  which  are 
combined  so  much  that  ia  useful,  grand,  and  aublime,  with 
no  much  that  i8j>eantiful,  pictnresquc,  and  lovely,  it  is  never- 
theless oat  of  the  secondary  or  parasitic  class,  and  out  of  the 
Hard  group  of  tliat  class,  that  the  highest  degrees  of  organi- 
cation  have  been  attuned,  and  the   true  masterpieces  of 
^wganic  life  have  been  carved.     The  former  may  be  regarded 
aa  the  primaiy  or  original  products  of  organization,  the  lat- 
ter as  the  secondary  or  derivative  ones,  but  in  the  sense  that 
whatever  degree  of  oi;ganizatioD  haa  \>eeiL  c&etiA^  \ii  "OivQ 
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production  of  the  first  is  utiluBed  directly  in  the  prodnetkm 
of  the  fiecond  class  of  oxganisms^  The  vegetable  Idngdom 
represents  the  first  platform  in  an  ascending  scale  of  oq^uii- 
aation,  starting  from  which|  as  a  basis^  the  animal  kingdom 
rises  by  additional  progressiTe  steps  to  the  highest  fbrma  of 
life. 

The  extreme  meagemess  of  fhis  sorvej  of  the  vast  Add 
thus  passed  over  will  perhaps  be  oxensed  when  the  limited 
space  available  for  such  a  discussion  in  this  nK»«  geneial 
treatise  is  considered,  but  espedallj  when  it  is  deaity  xaiias 
stood  by  the  reader  that  the  objeet  is  not  to  put  forth  a  traa- 
tise  on  biology,  but  simply  to  find  the  proper  place  in  a  nni* 
versal  cosmology  for  the  phenomena  of  life.  Our  objeet  has 
been  to  connect  this  class  of  phenomena  with  those  consid- 
ered in  the  previous  chapter,  with  a  view  to  showing  that  all 
phenomena,  however  subtile  or  obscure,  are  the  result  of  one 
universal  process  which  may  be  called  the  process  of  material 
aggregation  or  evolution. 

The  central  fact  which  it  has  been  sought  to  impress  is^ 
that  life  is  the  result  of  chemical  or  molecular  aggr^j^tion, 
which  has  for  its  product  a  substance  whose  properties  are 
in  fact  the  phenomena  of  life — in  short,  that  life  is  a  prop- 
erty of  a  particular  substance  called  protoplasm,  which  is  aa 
truly  chemical  as  is  water  or  lime,  and  whose  properties  are 
as  inseparable  from  it;  that  just  as  water  may  form  into 
spherules  or  crystals  under  appropriate  conditions,  so  may 
this  substance  by  virtue  of  its  properties  develop  living  or- 
ganisms. 

Next  in  importance  to  this  truth  it  has  been  sought  to 
establish  that  above  and  beyond  this  chemical  substance,  en- 
dowed with  all  the  essential  properties  of  life,  no  other  vital 
principle  has  yet  been  found  to  exist  in  any  organism,  how- 
ever high  in  the  scale,  and  that  organization  is  nothing  more 
or  less  than  a  device  of 'nature,  so  to  speak,  for  the  extension 
of  the  powers  oi  this  vital  plasma,  \i^  eTiv^o^Vii^^tUer  mate- 
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Tiala,  mch  as  carbonate  uf  lime,  eilica,  carbon,  and  water,  as 
the  means  of  carrying  thia  power  into  effect ;  that  in  tliin  re- 
spect animals  and  plants  aro  identical,  and  the  only  part  of 
sn;  organism  that  poBseases  automatic  activity  is  tho  \trot6- 
phsm  contained  in  the  tissues ;  that  the  protoplusm  of  plants 
is  jnst  as  active  aa  that  of  aiiimuls,  and  the  appearance  of 
fixity  in  the  foniior  is  due  to  tho  stationary  chur^icter  of  the 
supporting  timbers  and  frame-work  of  the  orguiiitiin  only, 
■ince  in  this  way  a  higher  degree  of  organization  is  attuaabla 
by  this  class  of  organisms.  Xot  only  is  the  protoplasm  in 
plant-cells  very  active  at  all  times,  but  in  the  functions  of 
reproduction  in  all  crj'ptogamic  plants  a  portion  of  it  be- 
comes free  and  carries  on  independent  operations  in  no  re- 
spect difierent  from  those  of  an  amcebaoran  iufusoriura. 
At  this  stage  of  their  existence  all  distinction  between  ani- 
maU  «nd  plants  is  effaced.  The  features  which  eventually 
distiDgnish  them  arise  later  and  concern  the  mode  of  organ- 
ization only,  and  not  at  all  the  vital  principle.  All  life  ia 
one  fact,  which  only  clothes  itself  with  different  apparel,  and 
manifests  itself  nnder  varied  forms. 


OHAPTEB  y. 

SBOOHtDART  AOGJtEGATIOJr^OmUmmi^ 
PSTOHooKKT  ^— onriais  or  kotd— rtroRio  BKLAiKom. 


fpoBt>n^ow  motlUtf  tbt  AmduAtnttl  dtfttegoiihlBf  piopotj  «f 

ProptrtiM  of  matttr  la  gratntl— Plteoomtoa  of  MubUitj  uA  tmMOkf 
— Gomprt heoil?eiifM  of  tbo  Uw  of  ImpMC  m  •mbodjriflf  tbt  priadplo  of 
force— Planet  of  lUbllity  in  protopUtmie  mtme  life  ml  Bind— Pri* 
mnry  cnuse  of  the  derelopment  of  the  pejchle  propert7«>Wbtre  does  feeU 
Ing  begin  f — Definition  of  leniation— Conedouenetii  implied  in  feeIia9~>lB 
what  ecnse  mind  exijifi  in  nature-^Oenetii  of  ntrtoe  Mnltiple  ladiTidv- 
nlity  of  the  nenrout  ijttem— FhTtiology  of  brain-fimctioo— PbeBomeiin  of 
psycboIogT  proper— Phenomena  of  the  subjeetire  branch  of  tlie  mind  traced 
out — Nature  of  the  will — Phenomena  of  the  obJcctlTe  branch  of  the  mind 
traced  out — Nature  of  mind. 

In  cnnmerating  the  different  properties  of  protoplasm  in 
the  previous  chapter,  those  of  contractility  and  extensibilitj 
were  specified.  These  properties  are  clearly  reducible  to  one 
which  may  be  defined  as  the  power  of  any  specific  mass  of 
protoplasm  to  change  its  form.  This  is  the  fundamental 
characteristic  which  distinguishes  protoplasm  phenomenally 
from  all  other  substances.  It  belongs  to  all  the  plasson 
bodies  from  Bathybius  upward,  and   also  manifests  itself 

*  John  Fiake,  **  Outlines  of  Cosmic  Philosophy,**  toI.  I,  p.  SSI.  The  rtmarka 
on  the  use  of  the  word  eonnofftny  at  the  head  of  chapter  iii  are  In  the  main  ap- 
plicable here.  The  genesis  of  mind  is  as  much  a  fact  as  that  of  life,  and  aa 
such  should  have  a  definite  term  to  express  the  conception.  (Since  this  aoCo 
^«#  penned,  an  article,  by  Profes«)r  Prayer,  entitled  **  Psychogenesls,"  has  ap- 
psta/vJ  /o  the  "Deutsche  Rundsc\\au**  tot  VLic}^\%^>a\>3DA'«tUar  eonfiaea  it  to 
^hMt  I  WMj  eaJl  the  on/o^enssu  o(  m\nA  Vai\«iA  «l^  aa^«cs>A Va  l^y^fe^cMafta^ 
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%hroag:bout  all  organized  beings,  wliether  protUte,  plants,  or 
^mimalB,  wherever  protoplasm  exiets  in  them  in  a  free  state. 
3iaiiy  cells  are  endowed  with  these  automatlo  propertiea 
Those  found  in  the  blood,  in  the  nerves,  and  in  the  brain, 
and  wliiish  consist  of  protoplasm  in  a  nearly  pure  state,  often 
•o  closelj'  reeemble  certain  independent  moncra  ns  to  have 
frst  excited  the  suspicion  of  being  pai-asitio  orgunisiiis.     The 
ficrm-cclis  or  unfecundatcd  eggs  of  Medusa,  Ilydi-a,  and 
ottior  marine  zoophytes,  which  were  found  leading  nn  appa^ 
cntly  independent  existence  within  the  cavities  of  these  imi- 
xoala,  where  they  carry  on  the  various  functions  of  independ- 
ent oi^nisms,  had  long  been  observed  and  classitled  as  in- 
ternal panuitca  before  their  true  nature  was  mode  known. 
Tbe  lowest  plants  consist  of  such  cells,  which  become  simply 
collected  together  in  those  a  little  more  sdvanced,  and,  as  tbe 
process  of  organization  proceeds  and  dctinlto  structures  are 
acquired,  the  condition  of  existence  exhibited  by  the  lowest 
la  continued  with  every  reproductive  act — the  primordiol 
oella,  now  polarised  Into  male  and  female,  Initiating  each 
new  organism  by  simple  union,  the  unio  as  when  this  waa 
the  And  atage.     Throughout  the  Cr>fftogamia  the  sexual 
differentiation  is  carried  so  far  that,  while  the  female  or 
genn-cell  {ovuni)  la  outwardly  passive,  the  male  or  apcrm-cell 
(apermaU»oid)  is  Intensely  active,  and  poasesses  a  specialized 
form,  frequently  with  several  appendagea.    In  the  Phteno- 
gamia,  the  ipermatozoids  ire  represented  by  the  so-called 
pollen-tube,  which,  under  favorable  drcumstances,  extends 
Itself  down  into  the  ovary  with  such  rapidity  (e.g.,  through 
the  «lk  of  maize)  as  to  suggest  the  proceu  by  which  pseudo- 
podia  are  formed  by  the  AnuAa. 

In  animals,  of  whatever  grade  of  organization,  tbe  male 
reproductive  cell  is  an  active  animalcule,  oonaUting  of  pure 
jnotoplasm,  and  endowed  with  all  Its  life-like  oliaractertstics, 
white  the  female  ova,  both  before  and  after  fecundation, 
poasesa  a  greater  or  less  amount  of  amiBboid  ^To^^eAKck. 
All  this  ir  due  to  the  tact  that  theae  bodVea  i»«tt\iA.  <^ve&^ 


PR0PEBTIB8  or  GENXRAIn  SBI 

or  wholly  of  protopknn  in  whieh  this  antomade  proportj^ 
reeidesy  juBt  as  aaecharine  properties  ledde  in  raguvoi 
properties  in  salt.    And  just  as  the  properties  of  a 
stances  are  due  to  the  partieokr  moleenlar  aotiTitiea  whieb 
the  substances  possess  by  virtue  of  their  moleeolmr  eonstitiK 
tion,  so  protoplasm  presents  to  ns  its  peoallar  phenomens 
becanso  its  molecular  aggr^tes  are  composed  as  they  areti 
The  reason  why  these  aetivities  are  so  striking  to  our  aensas 
iS|  because  they  act  upon  masses  of  the  sub^anee  ao  as  is 
produce  molar  motion  visible  to  our  eyes.    We  are  not  sus 
prised  when  a  piece  of  alum  produces  a  lively  senaatioa 
upon  the  tongue  and  palatCi  although  thia  is  exaetly  aa 
much  the  result  of  aeiMtieif  i  «.i  of  the  movements  of 
molecules,  as  is  the  contraction  of  a  musde.    But,  as  all 
other  forms  of  matter  except  protoplasm  affect  our  senses 
in  this  molecular  way,  producing  only  invisible  motionsi  we 
do  not  realize  tliat  these  effects  are  due  to  motiona  at  all, 
and  employ  the  term  properties  in  a  sort  of  ontologlcal 
sensci  scarcely  distinguishable  from  that  in  which  the  alp 
chemists  expressed  the  phenomena  of  gases,  which  they  re- 
garded as  immaterial  spirits.     The  true  raHanate  of  the 
difference  between  the  manifestations  of  protopksmie  m> 
tivities  and  those  of  other  substances  is  found  in  the  higher 
degree  of  agj^gation  to  which  the  moleculei  of  protoplaam 
have  attained.    This  was  aufflclently  dwelt  upon  in  the  Uwt 
oliapter. 

We  have  now  to  consider  to  what  this  peculiar  proper^ 
of  protoplasm  naturally  leads  when  organisation  affords  it 
'  n  opportunity  to  act  upon  large  masses.  So  far  as  this 
affects  the  movement  of  organic  bodies,  this,  too,  has  been 
considered  in  the  previous  chapter.  Wliat  especially  con- 
cams  us  here  is,  not  the  power  of  protoplasm  directly  over 
other  matter  introduced  as  skeleton- work  or  stiffening^ 
inatenal  for  the  production  of  mokr  effects,  but  the  effect 
of  the  oiganization  of  protoplasm  upon  its  own  substance 
wben  Buitably  massed  and  0TgMi\xftd.  lot  \\&%  y«V«^    At 
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though  wo  muBt  suppose  that  the  molecular  activities  of  pro- 
toplasm are  coDstautly  going  on,  as  are  tlioso  of  all  other  sub- 
ttauces,  independently  of  all  external  influences,  still,  as  in  the 
latter  molar  effects  may  be  produced,  a  marked  influence  la 
felt  in  these  by  the  contact  of  external  objects  ]t  is  indeed 
doabtful,  cuutd  such  a  supposition  bo  made,  whether  any 
niolar  effects  would  manifest  themselves  but  for  the  presence 
of  Eudi  external  agencies,  and  it  is  evident  that  the  nature 
of  the  former  is  wholly  detennined  by  that  of  the  latter. 
The  tendency  residing  in  a  prutoplasinic  body  to  change  its 
iorm,  t,  e.,  to  expand  or  contract  any  pnrt  of  itself,  and 
vhich  is  a  property  of  tho  substance,  duo,  like  all  properties 
of  substances,  to  the  molecular  constitution  of  the  substance 
Itself — this  tendency,  which,  for  brevity's  sake,  wo  will  call 
contractility,  is  always  exerted  in  tho  degree  and  direction  ■ 
Induced  la  the  substance  by  the  Influence  of  its  contiguous 
environment.  The  substance,  u  it  Hems,  reaponds  to  all 
ontside  inflnenoea  by  corresponding  changes  of  form.  This 
phenomenon  thus  contemplated  has  been  denominated  irri- 
Utility. 

The  phenomenon  of  irritability,  u  thui  defined,  and  aa 
obeerred  to  occur  In  living  organlanu,  hat  been  much  dia- 
ctused  by  eminent  writers  on  biology,  whose  opiniona  noed 
not  be  liere  reproduced  in  detail.  They  all  agree,  of  course, 
that  nothing  corresponding  to  it  occnrB  In  the  Inorganic 
world,  but  it  is  needless  to  say  that  none  of  thcnfi  have  ever 
contemplated  It  from  the  point  of  view  here  adopted.  It  ia 
not,  in  fact,  true  that  no  property  i-i  ever  modified  by  the 
jnfiuenee  of  external  agencies.  Eveiy  all6tropic  or  isomeric 
form  represents  a  modification  of  the  properties  of  tlie  bodies 
nndeigoing  them,  produced  by  certiin  external  influences, 
and  is  therefore  analogous  to  the  changes  of  form  undergone 
by  protoplasmic  bodies  under  like  changed  conditions.  And 
the  higher  we  ascend  in  the  scale  of  chemical  complexity 
of  molecule  tho  greater  ia  the  number  of  isonieria  (^\>a(Xv^% 
producible,  aod  the  more  easily  are  tUey  ^TOiiice^,'^^^'^  ""^ 
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protein  we  have  thousands  of  such  changes  which  appear  to 
take  place  almost  spontaneously.  But  we  have  seen  that 
protoplasm  bears,  in  this  respect,  something  the  relation  to 
protein  that  this  does  to  ordinary  mineral  compounds.  The 
effects  should  be  correspondingly  higher  in  this  same  direo- 
tion,  and  so  we  find  diem  to  be.  This  alone  would  be  a 
sufficient  natural  explanation  of  irritability.  It  is  as  satis- 
factory as  is  that  of  allotropism  or  isomerisnii  and  surely 
the  biologist,  in  view  of  the  more  complex  character  of  the 
phenomena  of  his  department,  should  not  be  expected  to 
furnish  more  exact  explanations  than  the  chemist 

But  does  irritability  imply  sensibility  t  Most  writerSi  I 
believe,  maintain  that  it  does,  and,  as  I  think,  logically. 
Lamarck,  however,  denied  this,  and  assigned  to  this  latter 
phenomenon  an  origin  much  later  in  the  progress  of  oigan- 
ization.  He  regarded  sensibility  as  a  quality  peculiar  to 
those  animals  possessing  a  nervous  system,  and  failed  to  state 
his  belief  in  the  genetic  character  of  the  nervous  systenL 
He  argues  as  if  all  animals  could  be  divided  into  two  great 
classes,  one  of  which  possessed  and  the  other  did  not  possess 
a  nervous  system.  If  this  were  the  fact,  his  argument  would 
at  least  merit  serious  attention ;  but  no  one  now  believes  that 
any  such  natural  division  exists,  and  those  who  would  main- 
tain that  the  particular  attribute  called  sensibility  belongs  to 
higher  and  not  to  lower  creatures,  must  show  at  what  point 
it  commenced  to  appear.  Every  thing  now  points  to  a 
strictly  differential  genesis  of  the  nervous  system.  In  fact, 
the  nervous  system  is  simply  the  organization  of  protoplasm, 
with  which  substance  all  vital  phenomena  originate,  and  to 
the  organized  and  intensified  properties  of  which  they  must 
all  be  a8crn)cd.  The  nucleus  of  the  highest  nervous  system 
is  contained  in  the  lump  of  protoplasm  which  moves  about 
by  the  apparently  spontaneous  transformation  of  its  gelati- 
nous mass.  Lamarck  knew  nothing  of  protoplasm.  The  cell 
theory  of  Schlciden  and  Schwann  had  but  just  been  pro- 
\H>aedy  and,  though  quick  lo  accent  \\^  iSkfcVOaKc  V^a  XLor  any  of 

9« 
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lus  coDtemporariea  had  ;et  gra§ped  ite  full  import.  H« 
3inew  nothing  of  nerve^ells,  or  blood>callB,  or  braio-cellB, 
Botbing  of  Bpermatozoa  or  a^iermatosoids.  He  rejected  the 
then  infant  doctrine  of  sexual  organs  in  cryptogamic  plants, 
ftod  benco  excluded  the  entire  vegetable  kingdom  from  tbo 
attributes  of  both  scnsibilitj  and  irritability.  Sucli  an  au- 
thority, therefore,  though  a  recognized  pioneer  in  bis  depart- 
TDent  of  science,  is  clearly  without  weight  on  the  new  and 
rising  qnestions  of  life  and  of  mind. 

A  close  consideration  of  the  phenomenon  of  irritability, 
or  the  modification  of  form  which  a  protoplasmic  body  un- 
dergoes on  contact  with  an  extraneous  substance,  gives  rise 
to  tie  fundamental  question  as  to  why  it  does  bo,  the  true 
cause  or  rationale  of  tlio  observed  fact.  Tliia  is  to  be  found 
in  the  general  law  of  impact,  which,  aa  has  been  maintained,  * 
underlies  the  conception  of  fort.'e.  But,  owing  to  the  pecul- 
iar molecuhtr  constitution  of  the  substance  impinged  and 
its  great  internal  instability,  a  greater  effect  is  produced  than 
would  be  by  the  eame  impact  against  a  chemically  stable 
body.  The  molecules  at  the  surface  being  disturbed,  the 
equilibrium  of  the  whole  mass  is  overthrown,  as  when 
bricks  an  set  up  at  short  distances  from  one  another,  so 
that  the  fall  of  the  first  one  will  occasion  the  fall  of  the 
entire  row.  The  fall  in  the  ease  of  the  protoplosmio  mass 
ii,  howerer,  arrested  on  Another  plant  t^itabiltty,  and  a  dif* 
ferant  moleenlar  state  Is  the  reanlt ;  or,  the  molecules  may 
be  in  such  s  state  of  tenrion  In  one  state  that  a  slight  disturb- 
ance will  carry  the  whole  mass  upward  to  a  higher  plane  of 
stability.  This  would  seem  to  be  the  case  in  contraction, 
the  result  being  greater  concentration ;  while,  in  expansion, 
the  reverse  is  the  case,  and  the  molecular  state  suffers  a  spc- 
des  of  degradation.  By  increased  molecular  organization 
these  results  may  be  rendered  regular  and  definite,  and  such 
a  condition  would  necessarily  arise  under  the  hiw  of  natural 
selection,  where  the  regularity  of  the  phenomena  is  required 
to  secure  the  pemia nonce  of  the  individual  &ggt«^XA.     Kxt^ 
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on  the  saroo  principle  varioiis  modifieatlons  of  this  genenl 
character  might  be  expected  to  take  placci  In  the  latter  of 
which  other  more  itaUe  materials  wonld  be  woven  into  the 
mass,  and  larger  medianical  effects  produced  hj  means  of 
them.    That  auch  is  the  true  ezphmation  of  the  oiij^  of  all 
tiBBueB,  of  all  the  lower  forma  cf  organic  life,  and,  eactended. 
to  a  far  higher  scale,  of  all  animal  movements  whatever,  hask 
been  already  intimated.    The  most  familiar  illustration  of 
this  secondary  form  of  irritability  is  to  be  found  in  the  phe^ 
nomena  of  muscular  contraction. 

Returning  to  the  simple  form,  or  irritability  proper,  ss 
manifested  in  protoplasm  itself  and  also  in* all  organisms 
whatever,  we  must  contemplate  it  from  a  new  point  of  view. 
The  simple  motion  of  the  molecules,  which  produces  the 
change  of  form  constituting  irritability,  is  a  purely  vital  phe- 
nomenon, and  constitutes  in  the  last  analysis  the  sole  fact  in 
the  idea  of  life.  But  this  is  also  the  point  at  which  the  phe- 
nomena of  mind  take  their  origin,  and  from  which  the  de- 
partments of  biology  and  psychology  diverge.  It  is,  indeed, 
also  true  that  in  the  most  abstract  sense  life  and  mind  are 
but  two  sides  or  phases  of  one  common  truth.  This  truth  is 
neither  irritability  nor  sensibility,  but  the  molecular  cJuznge 
which  underlies  and  occasions  both.  That  we  should  not  go 
further  back  and  predicate  life  and  mind  of  less  complex 
sggrcgates  than  protoplasm,  and  indeed  of  all  matter,  I  will 
not  assert  in  opposition  to  the  views  of  the  greatest  think- 
ers of  the  age.  Indeed,  I  recognize  the  logical  necessity  we 
are  under  of  doing  this.  The  impossibility  of  finding  any 
line  of  demarkation  forces  this  admission  upon  us,  and  the 
phenomena  of  chemical  affinities  and  molecular  physics  af- 
ford numerous  justifications  for  the  inductive  establishment 
of  tlie  same  conclusion. 

While  tlie  phenomena  of  irritability  are  sufficiently  mani- 

feet  in  the  reactions  of  protoplasm  as  a  chemical  substance 

io  be  observed  by  ordinary  scienl\&Q  xci^'Ccic^^^^  ^asooA  can 
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not  be  said  of  those  of  sensibility.  As  alt  psychic  plienom- 
ena  are  removed  one  degree  further  from  the  access  of  our 
senses  than  are  the  vital  ones,  so  we  find  the  man ifcstiit ions 
of  sensibility  in  the  fundamental  organic  substance  one  grade 
more  subtile  than  those  of  irritability  in  this  suhstancc,  and 
that  there,  as  in  tho  higher  stages  of  orgimic  dcvelopincitt, 
the  former  must  frequently  be  pursued  by  the  aid  of  reason 
where  the  latter  may  be  made  accessible  to  the  organs  of 

Do  the  lowest  organisms  feel  t  This  is  tlie  fundamental 
problem  of  psychology.  That  the  substanee  of  their  bodies 
reacts  to  the  influcnco  of  certain  stimuli  no  one  doubts,  but 
is  this  anything  more  than  is  embraced  in  the  notion  of  irri- 
tability ?  It  seems  to  me  that  this  term  has  bt-en  very  hap- 
pily chosen  to  express  this  phenomenon,  and  that  in  cliooBing 
it  Lamarck  has  "  buildcd  better  th;in  lie  knew."  lie  has  de- 
fined it  as  "  la  faculty  que  possedent  les  parties  irritablcs  des 
animanx  de  prodaire  snbitement  an  ph4nomSno  local." 
Although  not  the  lirst  to  use  the  term,  he  was,  perhaps,  the 
first  to  define  it,  and  in  his  definition  all  idea  of  conscious- 
ness on  the  part  of  the  organism  of  this  "  phenom^nc  local " 
is  carefully  excluded.  He  further  allndce  to  the  remark  of 
Cabanis,*  "  that  sensibility  and  irritability  are  phenomena  of 
the  same  nature  and  have  a  commoD  Boarce,"  for  tho  purpose 
of  combating  It.  Nevertheless,  the  term  irritability,  in  itd 
common  acceptation,  as  well  as  in  its  proper  ctymolofry,  im- 
plies feeling,  and  it  is  hard  to  define  away  this  implication. 
It  is  fortunate  that  such  is  the  case,  since  cverj'  attempt  to 
separate  tho  mere  mechanical  operations  of  tho  least  organ- 
ized beings  from  tho  notion  of  a  conscious  sense  of  tlio  ob- 
jects they  are  to  attain  is  in  tho  direction  of  Descartes's  ex' 
ploded  theory  that  all  animals  are  automatons. 

What,  then,  is  sensation  t 

It  may  be  defined  as  the  conscious  tusceptt&Uitt/  of  a  svh- 
stance  ti  the  imprenaions  made  upon  it  by  other  substances 
*  "  Bapporta  du  pbjalque  ct  da  monl,''  kA.  \,  ^  Vt. 
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Iraughtinio emtaei wiih ii80^.   TheoiilyqiiiUfleatioiiwliidi 
tliitt  definition  requires  is  that,  when  the  feeling  is  wholly  in- 
temaly  portions  of  its  own  mass  produeing  them  most  be  ob 
jectivelj  conceived,  as  if  extermo.    It  maj  then  be  asMrted,     ^ 
without  qualification,  that  eveiy  manifertation  of  the  phe-    * 
noniena  of  irritability  is  necessarilj  aooompanled  bj  the^ 
phenomena  of  sensibility. 

The  great  mystery  of  the  imiverse  is  not  life,  but  mind  7 
for,  while  the  progress  of  sdence  has  dispelled  all  the  onto- 
logical  conceptions  of  life,  and  furnished  a  rational  and  intel- 
ligible theory  of  all  its  phenomena,  it  has  not  yet  offered  a 
solution  of  the  question  of  the  essential  nature  of  psyehie 
effects.  Nothing  is  explained  until  it  can  be  reduced  to  the 
movement  of  matter  in  some  form.  Yital  phenomena  can 
be  80  reduced,  and  may  therefore  be  regarded  as  explained. 
But  how  can  feeling  be  brought  under  this  canon  ?  It  is 
easy  enough  to  understand  how  material  contact  can  produce 
the  phenomena  of  sensation  in  a  being  presupposed  to  be  en- 
dowed with  that  attribute,  but  how  is  the  attribute  itself  to 
be  explained  ?  and  wliat  is  the  essential  nature  of  feeling 
itself  ?  If  it  is  the  result  of  a  mechanical  change,  what  k 
tlie  nature  of  such  change,  and  how  docs  it  differ  from  all 
other  changes !  To  those  who  believe  in  force  and  energy 
as  entities  distinct  from  matter,  these  questions  are  easily 
answere<l.  Mind  is  a  form  of  force.  But  the  ease  with 
which  such  answers  are  given  only  serve  to  remind  us  of  the 
equal  ease  with  which  our  ancestors  answered,  and  all  sav- 
age races  still  answer,  all  the  questions  about  wliich  science 
is  most  sorely  puzzled.  Force  itself  and  energy  must  be  ex- 
plained. This  has  not  yet  been  satisfactorily  done ;  and  why  f 
lk>cause  they  have  not  yet  been  reduced  to  terms  of  matter 
and  motion.  The  school  of  dynamists  can  not  be  allowed  to 
introduce  these  entities,  and  ingraft  them  permanently  upon 
philosophy.  The  causality  of  the  age  and  of  future  ages 
will  seek  to  go  below  them.  All  phenomena  must  ulti- 
mate// be  brought  under  two  caXjegcme^ixyftltAr  and  relation; 
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and  every  attempt  to  arrest  the  coune  of  philoeopLy  before 
it  reaches  this  biuis  will  be  eventually  overcome.  It  ia  as 
logical  to  make  tiiind  a  category  in  itself  as  to  refer  it  to  any 
other  category.     But  it  ie  not  logical  to  do  eitbcr. 

Wo  have  seen  that  life  is  a  property  of  matter,  strictly 
analogous  to  all  other  properties  of  matter,  and  that  all  prop- 
erties of  matter  may  bo  explained  on  strictly  mecliantcal 
principles  ia  terms  of  matter  and  motion — that  they  nro  tlic 
mechanical  effects  of  tlie  motions  of  the  moleeiiles  of  the  sub- 
stances manifesting  them,  and  differ  as  tlie  degree  and  mode 
of  aggregation  of  those  molecules  diiTer.  Tljat  we  do  not 
know  more  about  them  is  because  the  molecules  arc  so  email 
as  to  be  far  beyond  the  limits  of  our  organs  of  sense,  which, 
being  composed  of  matter  of  much  larger  molecules  than 
tbo^  of  most  other  sutiBtances,  can  not  be  expected  to  be 
capable  of  directly  perceiving  mch  inconceivably  minnte  ob- 
jects. What  we  know  abont  them  we  have  inferred  by  the 
exercise  of  reason  from  eome  of  the  grosser  manifestations, 
which  either  come  or  may  be  artificially  brought  within  the 
range  of  onr  faculties. 

If  we  declare,  as  we  logically  must,  that  the  phenomena 
of  mind — all  of  which,  like  those  of  life,  are,  as  we  shall  see, 
derived  from  the  simplest  form  of  feeling  or  sensibility — are 
the  result  of  molecular  activity,  although  we  thus  place  them 
upon  the  same  general  footing  we  are  nevertheless  com- 
pelled to  confess  that  the  attempt  rationally  to  grasp  the  con- 
ception is  accompanied  by  far  greater  difBcultics. 

Underlying  the  idea  of  feeling,  and  embracing  it,  is  the 
more  comprehensive  idea  of  conea!ott«nes».  Without  attempt- 
ing to  follow  or  dissent  from  the  opinions  of  the  purely  meta- 
physical school,  it  may  be  asserted  with  safety  that  no  sen- 
Kation  can  exist  without  a  consciousDess  of  it.  Taking  tlio 
common  acceptation  of  those  termi,  snob  a  proposition  would 
involve  a  contradiction.  The  essence  of  aensntioo  is  con- 
■ciousnesa.  The  real  problem  is,  therefore,  how  matter  is 
rendered  conscious.    If  we  were  endowed  vnlVi  l&la3\^^(»'n^.'0cl. 
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wUdi  we  could  penetrate  a  moleenle  of  protophfoiy  and  note 
the  manner  in  which  it  is  compounded  and  the  mottons  de* 
scribed  by  ita  components,  and  by  the  components  of  these 
componentSi  we  might  then  have  hopes  of  one  daj  disoorer* 
ing  the  exact  configuration  and  composition  required  to 
awaken  in  such  molecule  a  consciousness  of  the  presence  and 
impact  of  another  molecule ;  or,  if  we  failed  to  detect  such 
a  property  in  a  single  molecule,  we  might  learn  what  amount 
of  association  of  such  molecules  into  a  mass  was  sufficient  to 
make  this  property  perceptible.  For  the  mere  massing  to* 
getlier  of  homogeneous  molecules  is  a  form  of  organixation, 
and  the  primary  form  of  all  organization.  And  any  prop* 
erty  which  becomes  manifest  after  any  given  degree  of 
organization  may  be  safely  inferred  to  have  existed  in  the 
molecules  prior  to  such  organization,  but  in  so  feeble  a  form* 
as  to  escape  observation.  The  gulf  which  separates  the  mani- 
festation of  vital  force  in  Batliybius  and  in  an  eagle  is  as  wide 
as  that  which  separates  the  manifestatioti  of  psychic  force  in 
an  ama^ba  and  a  Cicero.  But  this  difference  mnst  be  ac- 
counted for  in  both  cases  by  the  degree  of  organization,  by 
which  low  and  feeble  activities  are  immensely  magnified  and 
intensified  through  purely  mechanical  devices. 

The  proi)erty  of  consciousness  must  therefore  be  assumed 
to  inhere  in  every  molecule  of  protoplasm  to  a  certain  limited 
degree,  which  in  certain  definitely  shaped  masses  becomes  so 
far  increased  in  intensity  as  to  be  inferable  from  the  actions 
of  such  individualized  portions  of  the  substance.  From  this 
simple  state  increment  is  added  to  increment  throughout  the 
whole  course  of  organic  development,  until  the  highest  mani- 
festations are  reached.  Conversely,  we  are  compelled  to 
predicate  of  each  component  of  a  protoplasmic  molecule 
some  trace  of  the  same  property,  which  is  the  proper  basis 
for  the  theory  of  a  universal  soul  in  inanimate  nature.  It 
exists,  but  for  want  of  oiganization  it  is  too  feeble  to  be  per- 
ceptible  to  the  human  faculties,  or  to  work  any  appreciable 
-^ecU.    It  is  thus  that  science  aX  W|^  %!^gK«s  with  vulgar 
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qnnian  at  to  the  existence  of  Mind  in  Nature;  bnt  there 
remains  this  fatal  difference,  that  instead  of  magnifying  it 
into  omniscience,  it  reduces  it  to  practical  nescience,  and  de^ 
dares  that  increase  in  mind-force  can  onlj  take  place  in  pro- 
portion to  increase  in  organization.  And  while  molecular  or 
chemical  oiganization  may  so  far  intensify  it  as  to  render  it 
perceptible  to  the  human  faculties,  molar  or  morphological 
organization  may  carry  it  up  to  the  exalted  height  to  which  it 
attains  in  the  Slite  of  mankind.  The  only  intelligence  in  the 
uniTerae  worthy  of  the  name  is  the  intelligence  of  the  organ- 
ised beings  wUch  have  been  evolved,  and  the  highest  mani- 
festation of  the  psychic  power  known  to  the  occupants  of 
this  planet  is  that  which  emanates  from  the  human  brain* . 
Thus  does  science  invert  the  pantheistic  pyramid* 

The  consciousness  of  effects  is  the  quality  which  const» 
tutes  the  essence  of  sensibility  and  of  mind,  and  to  define  it . 
farther  would  require  a  knowledge  of  the  molecular  changes 
adequate  to  produce  it  It  is  a  difficult  conception,  because 
mind  can  not  readily  conceive  the  mechanical  causes  of  its 
own  operations.  It  is  rather  the  awkward  attitude  in  which 
we  stand  to  the  phenomenon  than  any  inherent  difficulty  in 
the  phenomenon  itself  that  renders  it  impossible  to  convey 
to  the  mind  a  clear  conception  of  what  it  is  in  its  most  eim* 
plified  condition.  It  is  not  different  in  other  res|)cet8  from 
all  other  properties  of  matter.  We  can  easily  conceive  how 
the  particular  activities  of  the  molecules  of  a  given  quality 
of  Ti-ine  should  bo  the  cause  of  the  effects  produced  by  it 
upon  tlie  tongue,  palate,  and  lining  of  the  stomach,  but  no 
adequate  conception  can  be  formed  of  what  those  molecular 
activities  actually  are.  It  is  not  otherwise,  in  the  last  re- 
spect, with  the  conception  of  a  piece  of  conscious  matter,  but 
neither  can  we  well  conceive,  as  we  can  in  the  other  case, 
that  any  such  activities  should  result  in  such  a  property.  In 
the  one  case  the  property  itself  can  be  tested  by  sense,  in  the 
other  nd  such  test  is  applicable.  We  can  not  conceive  of  onr 
minds  as  the  result  ot  organized  matter.    X^l^  Vi  <!;d.\i<Kv^^^^ 
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muBt  admit  that  thej  are  juat  tliia;  for,  if  our  brain  mm  n- 
(IucTkI  to  sixty-five  cubic  inchcfli  or  deprived  of  the  delicatel/ 
organized  tiasaes  of  vesaela  and  nerve-matter  of  which  it  ia 
composed,  we  shoold  be  idiota  inatead  of  rational  bdnga. 

The  phenomena  of  life  and  thoae  of  mind  maj  be  prop- 
erly regarded  as  the  obverse  and  reverse  of  one  and  the  same 
truth.  Irritability,  according  to  Lamarek'a  definition,  ia  aim* 
ply  the  motor  effect  Senaibility,  on  the  other  hand,  ia  tha 
corresponding  sensor  effect  The  former  we  jpereeivef  the 
latter  we  only  infer.  This  ia  why  the  term  irritability  his 
acquired  both  senses,  which  ding  to  it  ao  persistently  that  it 
becomes  difficult  to  conceive  of  irritation  without  senaatiim. 
On  the  othci'  liand,  so  natural  is  it  to  infer  feeling  and  even 
thought  from  any  form  of  action  or  motion  whose  immedi- 
ate mechanical  cause  is  not  apparent,  that  we  are  apt  to  style 
an  object  sensitive  because  it  is  observed  to  have  such  move- 
ments, although  there  may  be  a  presumption  against  its  poa 
eessing  any  proper  feeling.  Tliis  is  the  case  with  ^  sensitive 
plants,"  very  few  persons  believing  that  they  act  from  real 
sensation. 

Vital  and  psychic  phenomena  are  certainly  too  intimately 
connected  and  interwoven  to  be  separated  in  discussing 
cither,  and  it  has  therefore  been  customary  to  embrace  both 
under  the  last-named  term,  so  far  as  their  abstract  consider- 
ation is  concerned,  and  to  confine  the  tenn  *^ biology"  to  the 
treatment  of  the  facts  of  morphological  and  physiological 
organizaticm.  In  the  preceding  chapter,  however,  the  phe- 
nomena of  life  have  been  isolated  as  far  as  possible,  the  chief 
object  bein*]^  to  fumieh  a  rational  or  mechanical  explanation 
of  them.  The  present  discussion  is,  therefore,  simply  a  con- 
tinuation of  that  just  closed,  with  a  view  to  carr}'ing  it  up  a 
step  higher  in  the  ascending  scries  of  co-ordinated  relations. 

We  have  already  seen  that  all  psychic  phenomena  are 

either  motor  or  sensor,  the  former  of  which  are  perceived, 

the  latter  inferred,  from  our  own  constitution.    When  wo 

«eo  other  creatures  perform  t\vo«e  aRX\oxi%^\3cv5^^^  V^dleve 
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'  to  be  due  to  sensory  eirperiences,  ve  inako  this  inference 
Mlel;  by  virtue  of  tliU  faculty  in  ourBclves,  and  leave  it 
to  reason  alone  to  determine  how  far  it  ehall  be  carried. 
"While  Bome  cany  it  to  Beneitivo  plants,  to  the  least  organ- 
ized animalcnleB,  to  nerve-cells  and  sperm-cells,  and  even  to 
chemical  molecules  of  inorganic  substances,  others,  like  Des- 
cartes,  deny  it  even  of  the  highest  animals.  It  is  at  best  a 
■pccies  of  antbropomorphUm,  by  whieh  we  conclude  t!i:,t 
other  things  are  like  ourselves  in  proportion  as  they  behave 
as  we  do.  Since  it  is  from  motor  effects  that  we  can  alone 
judge  of  senf^r  effects,  it  is  by  the  study  of  the  former  that 
&11  our  knowledge  of  the  rudimentary  manifestations  of  mind 
in  the  universe  can  be  acquired.  This  is  a  strictly  scicntitic 
)  line  of  inquiry,  and  has  already  been  successfully  prosecuted 
until  a  flood  of  li^ht  has  been  shed  upon  this  most  important 
of  all  human  problema.  Since  science  bos  attacked  this  prob- 
lem from  this  its  only  legitimate  side,  the  metapliysiciun's 
"occupation's  gone,"  and  the  world  now  looks  to  science 
ilone  for  ita  ultimate  solution. 

Hervea  are  mecbaniemB  for  the  organization  of  the  prof^ 
erties  of  protoplasm.  A  oervons  syatem  is  a  mechanical 
arrangement  through  which  the  motor  effect!  of  this  vital- 
ized Bubstance  are,  as  it  were,  "geared  np,"  and  tlitu  in- 
tensified to  the  required  degree  for  conducting  the  functiona 
of  the  organism  endowed  with  It.  A  brain  is  to  a  lump  of 
protoplasm  what  a  higb-presaure  steam-engine  is  to  a  clond 
of  vapor,  or  a  Ilubmkorff  coil  to  a  pith-ball.  These  are  not 
mere  analogies,  they  aro  practical  Illnstrations  of  tlie  mc* 
chanical  way  in  which  these  forces  are  intenaitlod  by  the  . 
process  of  organization.  Chemical  or  molccuUr  organisation  ' 
produces  a  substance  possessing  vital  properties  strong 
enough  to  be  detected  by  the  human  faculties.  Morphologi- 
cal organization  continues  these  effects  to  the  highest  point 
reached  in  the  organic  world.  Psychic  phenomena  go  band 
in  hand  with  vital  phenomena,  and  arc  inse^anl^U  {.vsnt. 
tbem,    Pivtoj}]asm  ia  the  "  physical  baaw  ol  WieJ'    "Vx.  ""*  ^s^ 
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the  physical  basis  of  mind.  It  e&nHiMm  the  nerrw 
Everything  else  connected  with  them  is  apparatuM. 
nerve  consists  of  a  chain  of  cella  inclosed  in  a  aheoth 
extending  from  one  part  of  the  organism  to  another. 
the  lowest  and  least  differentiated  oxganiama*  there  axe  nc7 
nerves.  The  creatures  are  aU  nerte.  The  impnlsea  pasi 
throogh  the  substance  of  their  sarcode  bodies  and  commmii> 
cate  the  impressions  received  with  sufficient  force  and  prs- 
cision  for  their  simple  habits  of  life.  As  the  prooess  of 
morphological  aggregation  advances,  protection  is  reqnired 
for  so  large  a  group  of  nnits^  and  this  is  supplied  by  natond 
selection  in  the  form  of  a  frame-work  or  skeleton  of  a  differ- 
entiated material  of  one  kind  or  another.  This  is  incipient 
organization.  Still  later  the  economic  effects  of  natural 
selection  tend  to  increase  the  quantity  of  the  strengthening 
materials  until  it  far  exceeds  the  quantity  of  vital  substance. 
Tliis  becomes  distributed  to  different  parts  of  the  system  and 
co-ordinated  by  means  of  special  channels.  Thus  the  same 
quantity  of  vital  force  is  capable  of  producing  vastly  increased 
effects.  This  diluting  process  begins  in  the  cell,  which  event- 
ually comes  to  contain  no  more  free  active  protoplasm  than 
18  found  in  MohPs  ^^  primordial  utricle,"  which  is  usually 
found  in  active  operation  within  the  inner  lining  of  the  cell- 
coat  of  plant  cells.  In  animal  cells  the  proportion  of  pure  and 
active  protoplasm  is  usually  greater  than  in  plantSi  but  differs 
widely  in  different  tissues.  In  the  nerve-substance  itself  ,  and 
that  of  ganglia  and  of  the  cineritious  brain-substancCi  the 
entire  cells  consist  chiefly  of  pure,  living  protoplasm.  In 
the  muscles  the  amount  is  greatly  diminibhed,  but  sufficient  is 
retained  to  perform  the  functions  of  muscular  contraction 
which  constitute  the  principal  lever  of  power  employed  by 
the  animal  economy.  All  parts  of  the  organism  are  inU' 
grated  by  means  of  channels  or  tracks  of  protoplasm  in  the 
form  of  nerves,  along  which  constant  communication  may  be 
kept  vp  among  them.  In  tVie  very  Vo'??^^!  ^wimals^  as  in  the 
Pwtozoa,  Zoophytes,  etc.,  tWae  c\vwitl^\^  w^  x>\^\\ws^\»r^^ 
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and  not  iottonileally  diidngniihtble  from  the  Bturoutiding 
putt*  Itotor  and  sensor  impulses  are  set  up  in  the  general 
tiasnesi  which  pass  along  through  certain  parts  more  f  ns 
quentlj  than  through  others.  Such  tracks  soon  become 
Unes  <rf  lesst  resistance^  and  every  additional  repetition  di- 
minishea  the  resistance  and  specialiaes  those  parts  of  the  tis* 
sue  as  the  channels  of  commimication.  The  manifest  advan- 
tage of  this  change  tends  to  continue  the  differentiation! 
under  the  laws  of  dbeet  and  indirect  equilibration,  until  the 
degree  of  spedalixation  assumes  the  nature  of  a  true  nervous 
apparatus. 

In  all  the  more  highly  oiganised  forms  of  life  the  prooeis 
ia  twofold.  The  impression  made  at  the  exterior  is  commu- 
nicated  through  a  more  or  less  completely  developed  ncrvci 
by  the  actual  successive  alteration  of  the  state  of  its  molc- 
cnlesi  to  a  less  differentiated  protoplasmic  mass  in  the  into 
nor,  which  receives  the  impulse  by  a  similar  alteration  of  all 
its  molecules,  throwing  it  into  an  unstable  condition,  froic 
which  it  immediately  returns  to  its  normal  state  by  means  ol 
a  discharge  along  a  second  line  leading  to  some  organ  of  lo- 
comotion, and  terminates  in  a  more  or  less  completely  dc- 
velopod  muscle.  The  molecular  change  comnmnicatcd  to 
the  second  nerve  is  transferred  to  the  cells  of  the  mu^cnlar 
substance,  which  contract  in  response  to  tlie  ncrve-vilinitloii!*, 
drawing  with  them,  by  means  of  a  firmer  tissue  attached  to 
them,  the  limb  or  organ  to  be  moved.  From  the  act  of  put- 
ting forth  pseudopodia,  improvising  mouth,  stomach,  nnd 
other  organs,  and  performing  general  amoe)>oid  movements, 
to  that  of  regularly  transmitting  a  motor  impulse  by  menus 
of  true  nerves,  the  animal  world  presents  every  conceivable 
shade  of  transitional  gradation.  The  nerves  leading  from  tlio 
periphery  to  the  interior  mass  of  protoplasmic  matter  are  de* 
nominated  afferent  nerves ;  those  leading  from  this  interior 
mass  to  the  muscle  to  be  contracted  are  called  efferent  ncrve^fi 
The  interior  mass  is  itself  styled  a  gangWon,  ccivdi  \\\^  ^xCCvt^ 
procesB  resulting  in  the  required  movemeivt  \ft  nAvbX.  \^  VxvWi^ 
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u  a  reflex  aotion.  Reflex  letton  mej  take  place  In  todl* 
ridiuili  of  the  second  order,  but  not  in  thoee  of  the  fiiit. 
But  tn  individuals  of  the  second  order  the  indivlduaUty  of 
the  cells  is  only  so  far  lost  as  to  be  co-ordinated  into  a  com- 
pound aggregate.  Each  cell  still  acts  and  feels  for  itself,  and 
maintains  its  indiFiduality  within  the  higher  Individuality. 

The  next  step  in  the  development  of  a  nervous  qrstem  la 
to  coK>rdinato  two  or  more  of  the  simple  qrstems  described, 
which  are  capable  of  reflex  action,  into  a  sjstem  of  a  higher 
order.  The  several  nerve-centers  or  ganglia  of  the  simple 
systems  are  connected  by  a  third  Idnd  of  nerve  called  a 
trufikj  and  all  acquire  a  certain  degree  of  dependence  upon 
one  another  and  upon  the  whole,  acting  as  a  unit  This  stage 
is  beautifully  illuBtrated  by  the  AnnulasUj  within  which  group 
all  grades  of  the  development  may  be  found,  from  that  in 
which  there  is  simply  co-ordination  of  a  very  feeble  degree, 
all  the  ganglia  being  apparently  equal,  to  that  in  which  this 
co-ordination  is  accompanied  by  a  more  or  less  complete  9vXh 
onlination  of  all  the  rest  to  one  of  lai^r  sixe  and  greater 
power.  This  one  which  thus  assumes  control  over  the  entire 
series  may  be  called  the  Irairij  although  that  term  is  gener* 
ally  Gouflnod  to  the  V^rtebrata  in  wlilch  it  Is  Incased  In  an 
OMoous  franie-work  and  protected  from  Injury.  Although 
between  the  Invottehtata  and  the  Virtihrata  there  are  mor^ 
phological  differences,  which  it  would  be  important  to  note 
Sf  we  were  contemplating  the  subject  from  that  point  of 
view,  nevertheless  there  are  no  strictly  qualitative  physiolog- 
ical differences,  and  this  is  our  present  point  of  view.  In 
the  vertebrate,  as  in  the  worm  or  the  Insect,  we  find  a  com« 
pound  nervous  system  such  as  above  described,  only  in  the 
latter  the  co-ordination  becomes  more  complete,  while  the 
degree  of  preponderance  of  the  principal  ganglion  is  far 
greater.  Dut  in  both  these  respects,  and  particularly  in  the 
htter^  thero  is  great  progress  among  vertebrates,  from  the 
^cranial  iancolot  to  man.  And  ye^l  xvA^w  >Je»  4»^gNA  of  co- 
ordination  nor  ot  subordmation  Va  «v«t  v>  wm^^^  Vox  ^QuiX 
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parti  of  the  Bysteni  may,  under  the  proper  oinnimstanoQi,  bo 
?ound  acting  Independently,  as  If  belonging  to  a  lower  stage 
of  the  development. 

The  actions  of  the  highest  vertebrate  may  be  olassed  no-  ' 
der  two  general  heads :  1,  those  which  are  performed  by  the 
eserciae  of  the  nervous  system  in  its  integral  capacity ;  and, 
S,  those  which  call  into  exercise  only  one  or  more  of  the  eub- 
ordinate  simple  systems  compoeing  it.  This  second  class  of 
stctions  ia  the  physiological  explanation  of  all  involuntary 
mud  habitual  actions,  and  opens  np  a  subject  of  the  utmoBt 
importance,  which  has  already  been  referred  to  in  our  consid- 
eration of  Herbert  Spencer's  "  Principles  of  Psychology,"  la 
-which  work  it  is  also  treated.  "WTiat  it  especially  concerns 
US  to  note  here  is,  that  each  simple  system  within  the  most 
complex  one  maintains  a  certain  degree  of  its  original  indi- 
viduality, and  in  so  far  ia  to  bo  regarded  aa  an  integer.  ^Vlien 
this  fact  is  fully  comprehended,  most  of  the  difficulties  which 
Qow  perplex  the  students  of  mind,  arising  out  of  the  nu- 
merous so-called  "nnconscioTis"  actionsfwill  disappear.  We 
most  not  only  iterate  the  troth  which  biology  baa  now  to 
plainly  taught  ua,  that  wo  are  made  up  of  many  distinct  in- 
dividnals  integrated  into  an  organic  unit,  bat  we  must  actn- 
ally  believe  and  realize  this  troth.  The  compound  unit  thus 
formed  by  the  integration  of  simpler  ones  may  properly 
enough  be  called  the  ego,  but  it  must  not  be  forgotten  that 
each  of  tho  simpler  units  is  also  in  itself  an  ego,  and  per 
forms  its  own  psychio  and  vital  fnnctlons  independently  of 
the  general  ego  in  oil  cases  where  it  is  not  necessary  to  ap- 
~  peal  them  to  that  tribunah  Over  all  the  so-called  "  vegeta- 
tive" functions  the  brain  aits  in  serene  unconsciousness.  It 
can  not  allow  itself  to  be  drawn  upon  for  the  inceasant  sup- 
ply of  the  physical  force  required  to  carry  on  these  operas 
tions.  Every  new  duty  is  attended  to  by  the  whole  or  su- 
preme ego  until  its  rei>cated  performance  renders  this  waste 
of  ncrve-tiEBiie  unnecessary,  and  these  impulaes  are  remanded 
to  the  subordinate  ganglia.     Bat  these  «&^TdAmA»  «^:c>  '^^^ 
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not  the  lenieleMi  nnoonidoiu  thlngi  whioh  ihqr  are  rappoMf 
to  be.  They  are  comeloiu  Individiiilitlei^  whoae  leeliiigi  m 
do  not  appreciate  became  they  are  nei  cut  tfiM.  The  onfy 
ego  we  know  any  thing  abont  la  the  rapimne  one.  Thia  k 
tbe  person  thinking  and  feeling.  Bnt,  If  the  lobordinate 
simpler  egos  could  also  express- their  fedingai  they  wonid  tdl 
us  of  pains  and  pleasures  of  which  im  are  ounelvea  ignorant 
And  it  must  not  be  supposed  that  these  sensations^  emotionsi 
and  thoughts  are  so  feeble  in  their  intensity  as  to  be  nn- 
worthy  of  serious  consideration.  Numerous  cases  are  on 
record  in  which  pains  and  emotions  of  the  profonndest 
character  must  have  been  experienced  by  the  lower  centers 
of  which  the  supreme  ego  was  wholly  nnconscioua.  It  Is 
probable  that  this  is  the  true  explanation  of  those  struggles 
which  patients  make  who  are  undei^^ing  painful  operations 
under  the  influence  of  chloroform.  The  drug  paralyzes  only 
the  highest  center,  and  leaves  the  lower  ones  to  suffer  aft  if  it 
had  not  been  administered.  And  these  sufferings  are  as  real 
as  if  they  had  been  undergone  by  another  person,  or  an  ani* 
inal  whose  feelings  the  patient  could  not  share.  It  is,  there- 
fore, the  practice  with  competent  surgeons  to  continue  the 
administration  of  the  ansesthetio  until  all  the  subordinate 
centers  except  those  presiding  over  the  essential  functions  of 
circulation  and  respiration  arc  fully  under  its  influcncCi 
when  operations  may  be  performed  without  danger. 

But  this  is  not  all.  The  brain  itself  is  a  compound  organ, 
and  it  is  a  daily  occurrence  that  prolonged  and  rational  trains 
of  thought  are  carried  on  wholly  without  the  knowledge  of 
the  integral  organism.  The  cerebral  lobes  themselves,  from 
whose  molecular  changes  have  emanated  the  most  profound 
results  which  the  materials  of  this  planet  have  evolved,  con* 
stitute  subordinate  egos  or  individual  identities,  and  their 
operation  is  often  clearer  and  deeper  when  untrammeled  by 
the  multitudinous  side-issues  which  accompany  their  co-ordi- 
natiOD  with  the  sensorial  center.  Herein  is  the  complete 
cxploDAtion  of  the  much-discuaso^  ^\k&TiQtck^Ti*\  ^1  ^^^moon* 
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Kioos  cerebration."  Tlio  eanie  principle  also  Bntiefaetorily 
accoants  for  the  strange  feats  of  eomnambulism  und  hyjv 
Qotiam  BO  Dtimerously  recorded,  as  well  as  for  all  cases  of 
so-called  " double-consciouBness "  resulting  from  epilepsy  and 
undue  excitement.  In  fact,  it  seems  to  me  that  the  greater 
part  of  the  inystorlet  and  marvoli  of  mind  booome  greatly 
ilinplitlod,  If  not  eompltitoly  reduced  to  the  itrlct  mien  of 
■cicnce,  hy  the  itmplo  recognition  of  the  multiple  cliaracter 
of  organic  individuality,  as  is  shown  by  the  process  of  evolu- 
tion itself. 

The  class  of  actions  in  which  the  sensor  impulso  which 
gives  rise  to  them  is  not  carried  to  the  highest  center  and  not 
co-ordinated  with  the  whole  nervous  system  is  still  further 
subdivided  into  a  scries  of  claBses,  according  to  the  number 
of  subordinate  centers  to  which  it  is  carried,  and  the  nature 
of  the  resultant  action  is  proportionally  removed  from  sim- 
ple reflex  action.  All  afferent  nerves  do  not  arise  at  the 
periphery,  bat  many  take  their  origin  along  the  alimentary 
canal  and  at  other  points  in  the  interior.  It  is  by  means  of 
ncli  comparatively  independent  internal  systems  that  all  tlio 
vital  functions  of  cireulation,  digestion,  accretion,  excretion, 
etc,  ara  carried  on,  and  of  these  the  integral  system  is  rarely, 
or  never  at  all,  apprised.  What  lias  been  called  by  metaphy- 
sicians "  the  consciousness  "  is,  the  consciansncsa  of  the  high- 
est center.  As  all  other  centers  of  the  compound  system  are 
subordinated  to  this  one,  when  it  becomes  itself  conscious  of 
a  change  at  any  point  in  the  body,  the  whole  organism  is  said 
to  be  conscious.  This  consciousness,  par  excellence,  is  not, 
however,  the  only  consciousness.  In  the  highest  vertc* 
bratcs,  owing  to  the  vastly  greater  ^zo  and  complexity  of 
the  supreme  center  as  compared  with  any  of  tlio  subordinate 
ones,  the  consciousness  of  this  center  is  regarded  as  that  uf 
the  organism,  and  no  account  is  taken  of  the  consciousness 
if  the  lower  ones.  But  in  animals  of  far  lower  organization, 
as  in  the  tape-worm,  the  consciousness  of  the  lower  centers 
is  nearly  equal  to  that  of  the  highest ;  aad^  it  b-j  «.lv»>R»  ^ 
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cated  along  the  doreal  regioa  of  all  animals  of  that  type,  and, 
after  rcachmg  sacb  as  poesces  a  true  oeseoos  spine,  it  is  fonad 
incloaed  by  processes  of  this,  which  are  adapted  for  the  pur- 
pose.    Just  as  the  brain-en bstancc  is  a  continuation  of  tlie 
spinal   cord   enlarged  and  remarkably  moditied,  so  is  the 
■kali,  within  which  It  is  sccarely  incased,  a  like  modification 
of  the  spinal  axis  correBpondingly  cnlar^d  and  specialized  to 
uccoimiiodate  it.     The  various  ste]>a  of  tliis   development 
may  be  traced  with  considemhle  cleameES,  not  only  in  tlia  , 
lowest  vertebrate  forms  from  amptiio^tus  to  the  fishes,  but 
also  in  the  enibrj-onio  cliangcs  wliich  the  highest  forms  pass  { 
tlirongh  according  to  the  remarkable  law  already  stated  (»u>  i 
j>ra,  p.  340).  j 

]n  the  study  of  these  transitions,  whether  phylogcneticalljr 
or  ontogenetically,  it  is  found  that  the  cerebral  lobes,  whether 
^Ulterior,  lateral,  or  posterior,  must  be  regarded  as  compara- 
tively new  and  superadded  stmctnree,  having  no  necessary 
existence  bo  far  as  maintaining  the  life  of  the  animal  is  con- 
'«emed,  bat  deugned  to  increase  the  power  of  co-ordinating 
the  impressions  or  states  of  consciouBness  of  the  highest,  or 
•enaorial,  center,  so  as  to  produce  what  is  understood  by  the 
term  thought.    These  cerebral  lobes  are  not  centers  in  any 
proper  sense  of  the  tenn,  although  they  may  contain  partial 
systems  within  tLemsclves.    They  are  rather  in  tlie  nature 
of  receiving  and  transmitting  surfaces  for  a  special  class  of 
impressions.    They  are  analogous  to  the  nerves  of  the  special 
•eases,  such  as  the  eye.     The  retina,  spread  over  a  laige  sur- 
face for  the  purpose  of  receiving  a  special  class  of  impres- 
sions, may  he  compared  to  tho  cortical  layer  of  the  brain,  in 
which  the  chief  power  seems  to  reside.     This  becomes  the 
leservoir  of  a  greater  and  greater  amount  of  force  in  pro- 
portion as  its  superficial  area  is  increased,  and  to  effect  ttiis 
the  ''convolutions"  are  developed  which  in  the  human  bnio 
largely  contribute  to  this  object     The  cortical  layer  is  c<>n- 
nected  with  the  scnsorium  by  means  of  special  nerve-filiers 
which  traverse  the  substance  of  tho  bni\n-n\ft&&  &n&  VjnvcvvaaSA 
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in  the  two  pain  of  bodies  belonging  to  the  ■eneorinm^  whieh 
tre  called  reepeotively  the  thalanU  aptiei  and  the  etnpora  9br^ 
aia.  Those  connecting  with  the  fonner,  which  lie  a  little 
behind  the  othen,  are  believed  to  be  chieflj  ascending  fibeis, 
and  those  connected  with  the  latter,  chiefly  descending  fibefi. 
The  ascending  fibers  are  supposed  to  convej  the  mokeolar 
changes  undeigone  by  the  sensorinm  in  response  to  Tarions 
impressions,  and  which  constitute  states  of  oonscioiisner«p  to 
the  cortical  layer,  in  which  a  corresponding  molecolar  change 
takes  placCi  constituting  a  more  or  less  permanent  imp*rsssion> 
The  descending  fibers  are  ealculated  to  oonv^  to  tho  sen- 
sorinm impreuions  experienced  by  the  cerebrum,  and  are 
therefore  strictly  analogous  to  all  other  afferent  nenres. 

The  rapid  circulation  of  the  blood  through  the  brain-mass, 
and  particularly  within  the  cortical  layer,  has  the  effect  eon- 
stantly  to  excite  its  delicate  tissues  into  action  the  same  as  the 
contacts  of  external  objects  excite  the  sensitive  peripheral 
nerves  of  the  body.  This  perpetual  excitement  of  the  im- 
pressible substance  of  the  cortical  layer,  with  its  complicated 
folds,  tends  to  keep  alive  the  impressions  made  in  it  by  the 
action  of  the  scnsorium  as  conveyed  by  the  ascending  fibers. 
The  substance  of  this  portion  of  the  brain  is  so  specialized 
by  tlie  action  of  natund  selection  that  the  slightest  impulse 
received  from  the  sensorial  center  is  not  only  distinctly  felt, 
but  80  deeply  imprinted  upon  the  brain-tissue  that  it  re- 
mains for  a  great  length  of  time,  or  during  life.  The  proc- 
ess of  nutrition,  which  is  constantly  going  on  from  materials 
copiously  supplied  by  the  blood,  does  not  obliterate  these 
imprci^sioHA,  but  acts  after  the  manner  of  the  calcareons  or 
siliceous  particles  in  the  process  of  petrifaction,  and,  while 
rapidly  renewing  the  actual  matter  of  the  tissues,  preserves  the 
form  with  the  utmost  fidelity.  As  the  general  experience 
of  the  wh<»le  liody  is  constantly  producing  new  states  of  con- 
sciousness, which  are  each  in  turn  transmitted  to  the  cerebral 
bcmisp)wren  and  stamped  upon  the  cortical  layer,  the  inces- 
sant How  of  the  blood  arouAes  tXiQ  vA^ki  oi  >ik<QA^^sAA  action 
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^oxig  with  the  newer,  and  eo  comnuDgluB  tliem  into  BJinuI- 
^zicons  activity  tliat  they  are  neecasarily  compared  uiiJ  con* 
^''u^ted.     Tlie  several  liarmonies  and  diiicurds  thiiti  produced  ' 
**"*s  the  fuudamentiil  elements  of  thought,  and,  whenever  thc^ 
"^=^^i>iiie  eufticiently  vigorous,  they  dificharge  themselves  along 
^'*«a  dtseending  libera  to  the  seiigorium,  which  suiidn  them  out 
'^    the  form  of  motor  iinpuhies  to  the  muscles  whose  contrao- 
**^»i  will  produce  the  action  demanded  hy  the  thought,  or 
^^    emotional  centers  in  the  form  of  ]iaiiiful  or  pleasurable 
^-^tes  of  mind.     The  transmission  of  a  state  of  consciousnesa  ■ 
*~<3ra  the  sensorium  to  the   cerchrum  and  the  iniprcssioa 
^^  liith  it  directly  makes  upon  the  latter  organ  constitute  an  J 
^^^*z;j}erieiice.    The  revival  of  such  an  experience  hy  the  actioo. 
^  the  blood,  in  rapidly  circulating  through  the  particular^ 
*^sue  upon  which  the  ira])ression  was  miide,  constitutes  a 
^"^vrrumbranee.     Thought  may  be  defined  aa  the  cmnpariton 
'^b^  experiencet  and  rememhrancea.    But  as  remembrances  are 
Nothing  more  than  revived  experiences,  which  do  not  on  this 
^«coaQt  at  all  cease  to  be  experiences,  it  would  aeem  equally 
^iroper  to  define  thought  more  generally  aa  the  comjparitm* 
•^  experitneet.    Refiection  is  that  form  of  thoo^t  in  which 
«11  the  experiences  compared  are  revived  or  remembered  ex- 
Jwriences,  and  meet  of  the  eeriona  thinking  which  ia  done  1^ 
mankind  is  of  this  character.    Althongh  there  ia  reason  to 
'believe  tliat  portions  of  the  surface  are  apecialized  for  the 
reception  of  particular  classes  of   Impressions,  still  there 
^nbtlees  exists  a  more  or  leas  complete  system  of  flben 
'whoae  office  ia  to  connect  all  aut^  localized  parta  with  one 
another,  and  perhaps  to  refer  them  to  subordinate  centers  be- 
fore their  final  transmission  to  the  sensorial  center.     The  ex< 
ietenee  of  some  aueh  fibers  has  long  been  known,  anch  as  the 
commissural  and  intercerebral  fibers,  the  former  of  which 
constitute  the  fornix,  while  the  latter  connect  the  cortical 
layers  of  the  two  hemispheres  by  meana  of  the  corpus  caUo- 
turn  ;  other  subordinate  ones  also  exist. 

The  above  constitutes  the  purely  pUyncA  ex^^Kon&tn^  <i 
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ae  fundamental  phenomena  of  fhe  mind,  firam  wUeh 
he  pBjchio  manifestations,  whether  of  animals  or  of  "■^^^ 
ire  directly  derived,  and  to  which  they  may  all  with  grmbmr 
or  less  distinctness  be  traced* 

Just  as  we  have  seen  that  vital  and  paydiie  pheiiomeiia 
are  but  the  two  sides  of  a  single  trath^  so  we  shall  now  lee 
that  the  phenomena  of  sense  and  those  of  inteOeet  are  like- 
wise but  the  obverse  and  reverse  of  one  and  the  same  eoin. 

The  common  origin  of  sense  {SintdiiAteU)  and  intellect 
( Verstaml)  was  taught  by  Immannel  Kant,  Uian  whom  no 
philosopher  has  penetrated  deeper  into  the  purely  phenome- 
nal or  psychological  problems  of  mind. 

This  fundamental  distinction  here  foreshadowed  rises  im» 
mediately  out  of  that  which  subsists  between  sabjoct  and 
object.  Sense  may  be  define<I  as  the  sobjectiTe,  inteHeet  aa 
the  objective,  side  of  mind.  Neither  is,  however,  in  any  de- 
gree independent,  but  together  they  constitute  simply  the  ^ 
two  points  of  view  from  which  the  same  phenomena  are 
contemplated.  Sense,  indeed,  *' gives  us  the  object '';  bu 
this  object  is  the  initial  unit  of  intellectual  operations.  Th 
true  antithesis  to  the  object  is  the  immediate  conscionsn 
of  the  subject.  The  process  is  made  clearer  when,  instea< 
of  the  thingfty  we  consider  the  actiom.  The  act  of  becomin 
conscious  of  the  contact  of  an  object  is  properly  denominat 
sensation  ;  the  act  of  recognizing  the  object  is  called 
Hon. 

Sensation  is  the  consciousness  of  the  change  which  th^ 
contact  of  the  object  effects  in  the  state  of  the  molecules  at 
the  point  of  contact.  This  bears  no  direct  proportion  to  the 
amount  of  disturbance  produced,  but  depends  far  more  upon 
the  degree  of  senaiiiveneaa  of  the  part  affected.  This  sensi* 
tiveness  is  due  to  the  specialization  of  the  tissues  for  this 
express  purpose,  which  results  from  the  operation  of  natu- 
ral selection  or  adaptation.  The  physiological  meaning  of 
tbeae  degrees  of  sensitiveness  m  Oa&^t^iit  l\«&uea  is,  that  the 
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nervo-tiben  arv  go  arranged  at  puinta  where  it  ia  advant^ 
gcoua  to  tliu  orgunism  tu  liave  tlit;m  so,  ttiat  eliglit  diaturt)- 
ancee  at  tlicir  termini  convey  coiiiimratlvwly  powerful  dis- 
cliargcs  to  the  tiiteriur  centers,  and  tlio  groater  the  diepro- 
portioD  between  the  amount  of  distuibanee  und  the  amount 
of  the  disc-Large  the  tiioro  sciiBitive  the  purt  ia  uiiid  to  bo. 
Tlie  contrast  between  the  degree  of  eenbitiveiicsa  of  tlie  ends 
of  the  fingers  and  the  back  of  the  liand  is  the  most  faniiliur 
illustiution. 

Perception  ia  the  quality  of  that  state  of  consclousnesa 
of  the  tissue  affected,  which  ariaes  from   the  character  of 
the  object ;  it  is  the  result  of  differencea  of  sensations  pro- 
duced by  differences  of  objects;    or,  still    more  clearly,  of 
different  sensations  caused  by  different  objects.     It  will  be 
Seen   that   perception   involves  plurality.      It  also  involves 
<soinparison  of  differences  in  the  effects  produced  by  diffeiv 
«nce8  in  the  causes.     But,  when  we  speak  of  objects  as 
«aases  of  sensations,  we  mean,  of  conne,  the  proportiea  of 
tiieflo  objects.   Xot  only  do  all  different  objects  have  different 
properties  (else  they  would  be  the  same),  but  eveiy  object 
lias  many  different  properties.     It  is  the  different  states  of 
vonscionsnesB  induced  by  the  simultaneous  effect  of  several 
different  properties  in  the  same  object  which  determine  the 
identity  of  that  object,  and  give  us  a  clear  perception  of  it. 
The  action  of  a  single  property,  could  such  a  thing  bo  con- 
ceived of,  would  produce  a  sensation,  but  it  would  result  in 
no  perception.    There  would  be  no  data  famished  for  arriv- 
ing at  any  of  the  properties  of  the  object,  unless  it  be  that  of 
resistance,  and  no  other  idea  of  the  object  could  be  formed. 
But  not  only  do  we  alwaj's  receive  a  multiple  impreesion 
from  the  plurality  of  properties  of  all  bodies,  but  this  mnlti- 
plicity  ia  still  further  multiplied  by  a  similar  plurality  in  the 
sensitive  mechaniism.     In  every  part  which  has  been  at  all 
adapted  (specialized)  for  receiving  impresdons,  tlie  number 
and  proximity  of  the  nervc-fil>ers  leading  to  it— or^W>.V\«x^ 
from  it — BK  go  great  that  no  object  Wgb  (SUQUl^Xa  '^vA'&c* 


PSYCHOLOGICAL  PHENOMENA.  383 

A  molecular  change  at  all  could  escape  eoming  into  eontiet 
with  several  Buch  fibers.  Tlie  aeveral  distinct  sensations  dins 
produced  are  instantly  referred  to  the  higher  oenten^  wliers 
they  are  co-ordinated  and  compared  in  sometliing  like  the 
manner  in  which  it  has  been  described  as  taking  place  in 
the  brain.    Ttiis  comparison  of  a  multiple  impression  tnns> 
mittcd  through  a  multiple  channel  furnishes  the  data  for  a 
perception  of  the  object    This  perception  is  in  the  nature  of 
a  judgment  as  to  the  character  of  the  object  itself.    All  the 
lower  ncrve-ccnterSy  and  the  afferent  fibers  themselves^  also- 
co-ordinate  actual  impressions  with  previous  ones  still  remain- 
ingy  as  in  the  case  of  the  brain ;  and  from  this  sonree 
more  extensive  data  are  derived  for  the  formation  of  a 
tinct  perception  of  the  nature  of  the  object.  ^ 

Perception  of  the  lowest  form  consists  in  the  im] 
thus  made  by  the  object  upon  the  afferent  nerve  and  the^^^e 
ganglion,  to  which  it  inmiediately  leads.     That  an{maI^9M% 
which  have  no  other  nervous  system  than  this,  peroeive  ic^    a 
some  sort  of  rude  manner  the  nature  of  the  bodies  wit!      b 
which  they  come  in  contact,  there  can  be  no  doubt.    Per  -»• 
ception  alone  has  no  reference  to  motor  action.    It  is  strictl^j' 
passive  in  its  characteri  and,  although  the  molecular  chan^^^ 
set  up  by  the  contact  may  cause  a  motor  impulse  along  ilm« 
efferent  nerve  and  an  action  on  the  part  of  the  organism^ 
the  perception  itself,  abstractly  consideredi  is  a  passive  phe* 
nomcnon.    It  is  simply  the  recognition  by  the  sensitive  nerve- 
matter  affected  that  it  has  been  thus  affected,  the  manner  ia 
which  it  is  affected  denoting  the  properties  of  the  object 
Tliis  is  the  root  of  the  idea  of  knowledge.    In  thus  recogniz- 
ing the  properties  of  an  object,  the  nervous  system,  however 
simple,  in  so  far  hiowi  the  object.    The  term  cognition  is 
preferable  to  recognition,  since  it  does  not  presuppose  an 
antecedent  acquaintance  with  the  same  properties.    In  this 
sense  we  shall  use  this  term  with  the  corresponding  verb 
cognize  J  the  meaning  being  substantially  the  same  as  that 
signal  to  it  by  the  later  mcta\A\y«»Vi\wv%. 
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The  power  of  oognition,  or  the  capacity  to  acquire  knowV 
edge  of  objectSy  is  the  essential  quality  of  itUellect.    This 
term  is  not  generally  applied  to  any  but  advanced  organ- 
isms, and  has  probably  boon  thus  far  confined  to  man.    But 
the  human  intellect,  whether  we  take  that  of  the  Bush- 
man  or  of  the  Teutonic  sage,  is  only  an  amplification  of 
this  power  or  capacity  which  resides  in  the  lowest  oigan- 
ized  beings.    When  additional  centers  are  developed  and 
the  rudiments  of  a  brain  appear,  the  impressions  are  carried 
up  along  the  nerve-trunks,  stamped  upon  the  intermediate 
ganglia,  and  finally  referred  to  the  sensorium.    If  there  are 
as  yet  no  cerebral  lobes,  this  is  the  terminus,  and  the  entire 
system  is  thrown  into  a  state  corresponding  to  the  qualities 
of  the  object  with  which  it  has  been  brought  in  contact. 
The  entire  organism  having  been  built  up  by  infinitesimal 
modifications  which  have  been  made  to  adapt  it  to  its  environ- 
ment, f.  ^.,  to  similar  contacts,  it  has  already  registered  all 
such  influences  previously  experienced,  and  can  instantly  re- 
fer the  latest  one  to  some  category  already  well  established, 
as  being  similar  to  such  and  such  influences  previously  re- 
ceived. 

Not  only  immediate  actions  but  gradual  modifications  of 

structure  are  determined  by  the  advantage  or  disadvantage  of 

the  existing  conditions  as  regards  now  impressions.    The 

'iianifest  advantage  of  an  increase  In  the  power  of  distinctly 

<^0;gnizing  the  properties  of  bodies  brought  into  contact  with 

t\x^  organism,  both  with  a  view  to  appropriating  and  to  escap- 

^^^gsuch  objects,  tended  to  the  introduction  of  means  for 

creasing  this  power,  and  the  chief  modification  of  stnict- 

undergone  for  this  purpose  was  the  development  of  the 

^c?rebral  lobes.    The  power  of  cognition  depends  upon  the 

cgrce  of  co-ordination  of  data  rendered  possible  by  the 

"^mcture  of  the  organism.    This  co-ordinating  power  in  t\im 

epends  upon  the  quantity  of  organized  nerve-tissue,  and 

'^^oro  o/*pcchlly  uiwn  the  amouTit  of  surface  oi  >X\\%  NXs»^\a 

^itabljr  adapted  for  tho   reception    ot    \\upt<i&«AO\\%.    '^^^ 
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development  of  the  cerebral  lobes  admintbly  f allilled  thb 
office  and  increased  the  power  of  cognition.  A  tbeorj  of 
the  manner  in  which  perceptions  and  all  kinds  of  impra» 
sions  are  referred  to,  and  compared  by,  the  oerebmmi  baa 
already  been  given  in  the  present  diapter  {npra^  p.  37S). 
Where  such  operations  are  ooniined  solely  to  the  impressiona 
made  by  external  objects,  they  may  be  regarded  as  strictly 
intellectnal,  and  the  same  is  tme  no  matter  to  how  great  an 
extent  the  process  of  oomparisoni  abstraction,  generaliaation^ 
or  classification  may  be  carried.  Any  object  whose  qaalitle^ 
have  ever  impressed  themselves  upon  the  mind  in  the  oonrse 
of  its  experience  may  be  Intimately  recalled  and  brooght 
into  juxtaposition  with  an  actual  or  present  impression,  or 
may  be  compared  with  any  other  old  one  at  any  time  or  to 
any  extent.  The  process  thus  described  is  thinking^  and  the 
object  of  all  thought  is  truth.  Should  this  theory  be  re- 
proached with  ignoring  the  part  which  is  performed  by  rela- 
tions in  the  operations  of  the  thinking  faculty,  it  must  bo 
replied  that  the  properties  of  the  bodies  from  which  are 
derived  the  data  of  all  thought  are  only  relations,  that  sensa- 
tion which  renders  the  perception  of  these  properties  poMible 
is  itself  a  relation,  and  tliut  all  the  operations  of  the  brain  are 
perfonncd  in  adjusting  relations  thus  comnmnicated  to  it. 
The  objects  are  certainly  not  there,  only  the  impressions 
which  their  activities  have  made  upon  the  plastic  tissues  of 
the  organ  of  the  tnind  are  immedktely  concerned,  and 
although  these  impressions  are  real,  material  facts,  as  are 
also  the  objects  which  have  directly  or  indirectly  produced 
thcni,  still  the  entire  process  has  for  its  result  the  determina- 
tion of  the  relations  which  these  impressions  sustain  to  one 
another.  In  short,  the  tliinking  process  is  one  of  repr€§enta' 
Hon.  It  is  this  fact,  wholly  unavoidable  as  it  is,  which  ren- 
ders e/7Y>r  possible.  In  sensation  we  have  the  origin  of  feel* 
ing,  in  perception  that  of  thought.  Let  us  follow  out  these 
two  primary  branches  of  psychic  phenomena  in  a  somewhat 
ioore  careful  fnannofi 
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'  Seiualioii,  88  we  have  Men,  is  the  state  of  coiisciouBncsd 
of  an  iiiipniuiuD.  The  easenoe  of  the  notion  of  aeiisattou 
ia  tliat  of  coiuviouBUesa.  An  unoonsciouB  tensation  would 
be  tlic  aunie  as  an  unconBcious  consciousneu.  No  form  uf 
psychic  phvnotiictm  can  uxiat  without  this  consciousiiusij,  not 
«veii  that  *&!a  in  tin:  spastnodic  uiovoinL'nts  of  a  IicikIIchh 
drug's  leg.  The  uneonM-ioiuueM  is  only  apparent  and  ia  In* 
ifuired  from  cvrlain  conditions,  but  in  all  suuh  cases  tbu  trnCli 
of  the  itidepundent  individuality  of  lower  Dcrvc-centors, 
^'ithuut  which  none  of  the  pheuonivua  evur  take  plucL',  is 
ignorvd. 

Sensation  and  feeling  are  really  one  and  the  same  thing, 
%at  the  fonner  term  is  ii»ed  to  denote  all  forms  of  feeling  in 
~the  abstract,  and  to  disconnect  entirely  the  idea  from  tliut  of 
.jij^vcablenciMi  or  di^grecablcnoBS  which  eo  naturally  as^otriatcs 
iteelf  vitb  the  latter.  That  Uiere  exist  feelings  which  are 
-entirely  indifferent  admits  of  no  doubt,  and  the  chief  icnsa' 
tiona  which  enable  ns  to  peroeive  tlio  properties  of  bodies  are 
of  this  nature.  If  an  object  is  taken  In  the  hand,  and  the 
process  of  "  feeling  of  it "  ia  gone  through  with  in  order  to 
leam  whit  it  Is,  /.  c,  what  propertiea  it  pasBeaseB,  no  such 
•enttmcnt  as  plGoauro  or  pain  is  experienced,  and  yet  the 
sensation  produced  by  the  object  is  plainly  recognizable  as  ik 
definite  state.  If  the  same  object  is  placed  on  the  back  of 
the  hand,  or  on  other  parts  of  ^e  body,  the  lensation,  though 
neither  pleasurable  nor  painful,  is  still  more  distinct  than 
when  held  in  the  fingers.  But,  if  the  attention  is  directed  to 
the  perception  inntead  of  to  the  aenaatlon,  it  will  be  seen  that 
«  much  clearer  idea  of  the  propertiea  of  the  object  is  obtained 
irheu  it  Is  held  in  the  fingers  than  when  applied  to  the  back 
«f  the  hand.  Thia  illustrntes  the  well-known  law  that  tlie 
powers  of  perception  and  of  HnMtlon  are  {nveraely  propor- 
tional.* The  extreme  Instances  of  thii  are  found  in  tlie 
action  of  the  nerves  of  the  eye  and  the  ear.  Hero  the  sen- 
•ttion  eicapea  na  entirely,  ao  that  by  the  clowil  »Uffio.^\mk.'«% 
*  Ar  mUlM  Hamlltin,  "  KstB^jdoa,'*  \wtum  «A^. 
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are  wholly  anable  to  reoognlia  any  form  of  feeling  o  pio- 
dooed  by  the  acts  of  heari^  orof  Titioii,  and  yet  thoperoep- 
tion  la  in  theae  eaiea  veiy  diatinet,  aeeing  being  r^ganlad  aa 
the  moat  eomplete  mode  in  whidi  the  natore  of  an  objeet 
ean  be  brought  before  the  mind.  On  the  other  hand,  timnm 
which  whether  from  inflammation  or  otherwiae  are  '*teB- 
deTi"  i  4.f  in  whioh  painful  impreaaiona  are  easily  prodoeed^ 
are  poorly  adapted  for  the  determination  of  the  qualitiea  of 
the  objeota  brought  into  eontaot  with  them ;  and  tiie  aame  ift 
true  of  aueh  tiiauea  aa  yield  pleaaurable  aenaationa  on  modeiw 
ate  contact  of  external  objeota.  Thia  long^underrtood  law 
teaches  the  new  truth  that  in  the  process  <«f  otganiiatfam 
and  the  derdopment  of  the  tissues  different  kinds  of 
tissue  are  produced,  adapting  it  to  different  ends  in  the 
omy  of  the  organism,  and  that,  whUe  at  most  points  on  the 
body  the  sensitiveness  is  not  greater  than  is  required  to  giro 
proper  warning  of  dangeri  and  ia  capable  of  yielding  tho 
impression  of  pain  in  case  the  contacts  become  sufficiently 
violent  to  endanger  the  well-being  of  the  creature,  there  are 
certain  special  points,  more  exposed  from  their  location  to, 
moderate  contacts,  at  which  the  differentiation  has  been  in  t!io 
direction  of  increasing  the  faculty  of  perception,  or  the  dcf  r* 
ness  with  which  the  qualities  of  the  objects  are  made  known. 
These  nerve-tissues  may  be  said  to  have  become  accustomed 
to  pay  attention  only  to  this  one  side  of  the  two-sided  phe» 
notnenon,  and  in  proportion  aa  attention  is  so  concentrated  it 
is  withdrawn  from  the  other  side.  This  affords  another  in- 
stance of  the  essential  homogeneity  of  all  nerve«tissues,  indnd- 
ing  the  brain.  Tlie  power  of  the  brain  to  become  accustomed 
to  give  its  whole  attention  to  one  thing,  with  a  correspond* 
ing  disregard  for  others,  is  a  favorite  theme  for  writen  on 
the  mind.  Tot  here  are  tiny  nerves  at  the  extremities  exhib- 
iting these  wonderfully  mindJike  characteristics.  That  the 
whole  distinction  is,  after  all,  a  product  of  the  brain,  and  due 
to  different  modes  of  sensoriol  co-ordination,  no  physiologist 
woald  maintain.    The  d\fteTelnl^AX\ou\\%a^S!^lL«t^\^     <&  the 
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nenres  at  the  extremitieai  whiehi  when  aoeontdy  dineote&i 
exhibit  ooiresponding  differenoes  of  stmoture. 

At  n^girdt  the  other  dasB  of  wnsationB,  or  those  which 
give  rise  to  pain  or  pleaanrei  they  are  the  original  aooroe  of 
the  emotioni.  An  indifferent  senaation  can  have  no  eoo- 
nomic  yalne  except  aa  a  means  of  perfecting  perception* 
The  leaa  obtmaive  the  aenaation  the  greater  the  advantage. 
Such  aenaationa  arc  therefore  aa  completely  eliminated  aa 
poaaible  from  the  supreme  oonadonsnesa.  That  a  sensation 
must  be  produced  upon  the  retina  in  every  act  of  vision  fol- 
lows aa  a  necessity  from  the  perception  itself.  The  two  are 
not  independent,  but  are  a  common  phenomenon.  If  pre- 
cedence^ in  time,  is  to  be  given,  it  must  be  to  sensation; 
bot,  as  already  shown,  they  bear  no  necessary  relation  to 
each  other  as  regards  the  degree  with  which  they  are  man- 
ifested, and,  in  point  of  fact,  they  appear  within  certain 
necessary  limits  to  vary  in  an  inverse  proportion.  The  in- 
ability to  recognize  the  sensation  produced  by  the  act  of 
vision  is  due  in  part  to  the  subtile  character  of  the  medium 
which  alone  produces  the  contact,  and  in  part  to  the  fact 
that  the  sensation  actually  required  to  yield  the  perception  is 
not  carried  to  the  sensorium  at  all,  and  is  confined  to  the 
retina  and  the  optic  lobes.  This  is  nothing  more  than  is 
true  of  thousands  of  very  vivid  sensations  and  those  result- 
ing in  necessary  pain,  the  sensorium  being  so  completely  en- 
grossed in  other  matters  as  actually  to  refuse  admission  to 
the  molecular  vibrations  conveying  them. 

But  the  opposite  class  of  sensations  have  a  special  duty  to 
perform,  and  their  efficiency  is  kept  up  for  this  purpose. 
The  normal  operations  of  the  organism  must  bo  maintained  ; 
life  must  bo  preserved ;  the  species  must  be  perpetuated. 
Xatural  selection  has  therefore  made  those  acts  which  secure 
these  ends  pleasurable,  and  those  that  threaten  to  defeat 
them  painful.  Any  species  in  which  these  sensations  are  not 
sufficiently  lively  to  secure  the  performance  of  tUe  w?.U  wv^ 
essary  to  waiDtaia  and  perpetuate  its  \\{q,  au^  Vo  (iv^i^vA  W 
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from  external  dangen,  mnit  rapidly  beoome  eztiiiet,aiid  only 
those  Bpecies  have  survived  in  whioh  the  tenaatiiMii  wen  nf- 
liciently  developed  for  these  purposes. 

The  seat  of  these  sensations  is  not  altogether  periphenL 
The  functions  of  the  internal  oigans  are  also  regulated  \lf 
them,  and  it  is  the  internal  pleasures  and  pains,  far  moie  tbii 
the  external  ones,  which  influence  the  a&irs  of  humsn  Sfe. 
The  collective  effect  of  all  the  internal  sensations  of  the  pon* 
tive  (non-indifferent)  dan  constitutes  what  are  termed  die 
emotions.    The  vagueness  of  this  clsss  of  feelings  hu  gen* 
erally  been  taken  to  indicate  their  higher  and  less  semsil 
character;  but  in  truth  they  are  equally  dependent  on  die 
actual  presence  and  contact  of  material  objects.    The  irtnt 
of  food  produces  hunger,  and  of  water  thirst    The  tioM 
actually  retjuire  the  supply  of  these  materials,  and  suffer  pain 
until  they  are  introduced  into  them  through  the  appointed 
channels.     But  when  a  mother  mourns  for  her  lost  child  the 
exact  modifications  of  structure  undergone  in  producing  this 
emotion  are  far  more  obscure.     And  yet  we  can  not  doubt 
that  the  violent  waves  of  anguish  that  course  through  ber 
body,  many  of  which  she  can  easily  locate,  are  pnxluced  by 
actual  changes  going  on  in  the  interior  nerves,  caused  by  the 
lack  of  an  accustomed  activity,  which  the  presence  of  her 
child  supplied.     And  this  satisfaction,  now  suddenly  with- 
drawn, is  the  result  of  that  economic  law  which  required 
the  development  of  the  maternal  instinct  as  a  necessary  pro- 
tection a<^inst  the  possible  extinction  of  the  race  through  the 
destruction  of  the  young  and  helpless.    One  of  the  necessary 
conditions  to  the  maintenance  of  the  equilibrium  of  the  nerr* 
ous  organization  of  that  mother  as  derived  from  the  inherit- 
ance of  all  the  economic  tendencies  of  her  ancestors  had  been 
removed  in  the  death  of  her  child,  and  painful  sensation  was 
the  result.     And  even  in  the  case  of  two  friends  suddenly 
deprived  of  each  other's  society,  where  no  parental  or  sexual 
WBtinct  can  be  called  in  to  explain  it,  there  remains  the 
social  instinct,  derivative  \Xio\igti\X\«sl^^'^  ^x^ain  cases 
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deepljr  graven  upon  the  whole   nervous  eonstitntion   of 

tOMML 

It  een  not  of  ooane  be  elaimed  that  any  thing  like  a  me- 
chanical theoiy  of  the  modu$  operandi  of  the  emotions  can 
be  given ;  bat  this  mnoh  can  be  asserted  with  certainty,  that 
in  dl  SQch  phenomena  molecnlar  changes  take  place  in  the 
tissues  of  Uie  nervons  system,  which  must  be  regarded  as 
the  immediate  mechanical  canse  of  the  emotions  themselves. 
Moreover,  most  of  the  emotions  can  be  localized,  and  the  par- 
ticular system  of  nerves  whose  derangement  occasions  them 
•can  with  considerable  certainty  be  announced. 

The  brain  has  little  to  do  with  these  bodily  statesi  ex- 
eept  as  they  are  co-ordinated  by  the  sensorium,  and  brought 
under  the  general  consdousness.  But  the  cerebrum  is  itself 
the  seat  of  important  emotions  of  its  own  wholly  analogous 
to  all  the  others  described.  The  exalted  states  attendant 
upon  the  discovery  of  truth  and  the  acquisition  of  knowledge 
1>elong  to  the  class  of  purely  cerebral  emotions,  and  tbey  are 
capable  of  affording  the  highest  form  of  satisfaction. 

The  roost  important  product  of  the  economic  laws  of 
adaptation,  which  have  been  perpetually  operating  upon  the 
liunian  race  all  through  its  long  course  of  development  from 
the  animal  stage  and  creating  those  emotions  which  tend  to 
preserve  life  and  perpetuate  the  race,  is  what  may  with  en- 
tire propriety  lie  called  the  social  instinct.  For  those  who 
recognize  the  law  of  adaptation  the  fact  that  a  given  condi- 
tion could  not  have  been  attained  without  a  certain  attribute 
is  a  sufficient  rainon  d*etre  for  that  attribute.  The  social  in- 
stinct  is  an  attribute  of  the  human  race  wherever  it  exists 
as  a  society.  This  sufficiently  accounts  for  such  an  instinct. 
Among  incipient  societies  the  law  of  the  survival  of  the 
fittest  prevailed,  and,  as  we  can  easily  see,  no  society  was  fit 
to  survive  which  possessed  no  social  bond,  whether  due  to  a 
.  blind  feeling  of  attachment  among  its  members  or,  as  was 
doubtless  larjijely  the  case,  to  an  intellectual  cowc^^lvwv  ^1 
the  advantages  to  be  derived  from  co-oper;il\OTv.    Kxv^^^^*^'^ 
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Spenocr  argUM,  and  Mr.  Fiske  still  mora  dearijr  points  on^ 
the  earliest  moral  conceptions  were  eidosively  utilitarian ;  di- 
rect advantage  to  self  was  the  sole  standard  of  action ;  Iwt  sa 
onerringlj  did  the  general  economic  laws  operate,  that  just 
these  egdstio  sentiments  were  what  was  necesBarj  to  prcserfe 
the  race  and  its  sockl  communities.  And  those  instincts  whiek 
tended  to  presenre  both  the  individual  and  the  eommunitj 
were  gradually  associated  more  and  more  with  the  latter  ob> 
Ject,  until  at  length  the  former  was  lost  sight  of  to  such  an 
extent  tliat  most  of  the  attempts  to  understand  the  laws  of 
moral  science  have  not  only  ignored  the  egoistic  or  utilitarian 
prineiple«but  have  denied  it,  and  maintained  that  this  scienee 
deals  with  an  abstract  moral  sense.  The  great  philosopher 
of  Konigsberg  stumbled  on  this  rock,  and  sought  to  found 
a  science  of  ^'pure  morals''  co-ordinate  with  that  of  pure 
mathematics.*  But  these  truths  of  ethics  are  coming  to  light 
along  with  the  truths  of  anatomy,  and  it  is  now  perceived 
that  the  utilitarian  principle  has  been  obscured  by  ages  of 
hereditary  modification^  and  only  appears  under  ccnrtain  pe- 
culiar conditions,  very  much  as  the  anatomy  of  the  human 
body  has  been  gradually  modified,  until  its  relationship  with 
the  lower  forms  from  which  it  sprung  is  only  revealed  by 
^  rudimentary  organs  "  and  cases  <^  **  reversion.''  But  I  can 
not  agree  with  Mr.  Fiske  that  there  is  anything  real  in  this 
principle  of  abstract  morality.  There  may  be  many  cases 
in  which  the  egoistic  infiuence  can  not  be  reached  by  any 
analysis  wc  can  make  of  the  motives  to  action,  but»  upon 
the  whole,  and  with  the  great  mass  of  mankind,  the  law  of 
*' greatest  gain"  bean  universal  sway,  controlling  all  the 
business  transactions  of  life  as  regularly  as  the  laws  of 
physics.  And  the  suspicion  is  irrepref^sihlc  that,  in  every  case 
in  which  apparently  abstract  moral  principles  seem  to  over- 
ride this  law,  it  is  because  we  are  not  qualified  to  understand 
the  motives  or  the  mental  constitution  of  the  persons  whose 
conduct  we  are  observing.     Altruism  itself  is  based  on  ^o- 

*  **Kritik  dsr  mIma  Vtcm&txT  \i^^^\M^^^M^ 
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ism,  and  it  ii  aooording  to  thoflo  economie  laws  of  nature  to 
which  we  liave  ref^sirod  tliat  it  Bhoald  be  to.  To  say  tliat 
the  utilitarian  principle  of  action  is  low  and  nnwordiy  of 
mankind  is  to  reproach  nature,  which  has  made  that  princi- 
ple nniversal  throngliout  the  domain  of  oi^nic  life,  and  the 
great  means  by  whidi  individualsi  species,  nay,  and  societies 
too,  are  enabled  to  maintun  and  continue  their  existence. 
The  effect  of  denying  this  truth  is  to  erect  a  standard  which 
18  too  high  to  be  realized;  to  attempt  to  realise  such  a 
standard  is  to  demoralize  society.  All  claims  to  this  effect 
are  only  pretensions,  and  between  the  hypocrisy  of  the  self- 
styled  paragons  of  morality  and  the  despair  of  tlie  honest 
masses  the  worst  forms  of  seliishness  are  certain  to  be  devel- 
oped. It  should  therefore  be  constantly  insisted  upon  by  the 
advanced  school  of  pliilosopliers  and  scientists  that  one  of  the 
chief  merits  of  the  recent  theory  of  man's  development  is  its 
moral  effect  in  lowering  an  artificial  standard,  which  the  laws 
of  social  science,  of  political  economy,  and  of  business  ignore 
or  contradict,  and  whose  maintenance  as  a  code  of  ethics  is 
destructive  of  all  true  morality. 

Tlie  fulfillment  of  organic  function  is  alw.iys  pleasurable, 
but  the  pleasure  is  usually  moderate.  Only  in  the  two  most 
important  functions,  those  of  alimentation  and  propagation, 
does  the  pleasure  become  extreme,  and  in  these  cases  the 
supremo  necessity  for  their  performance  is  an  ample  reason 
for  their  intensity.  The  emotions  arise  from  failure  in  some 
way  to  fulfill  the  normal  functions.  They  arc  therefore 
essentially  painful  in  their  nature,  but  this  term  frequently 
fails  to  describe  the  state  produced.  They  may  he  divided 
into  two  classes:  1,  those  occasioned  by  the  deprivation  of 
functional  activity  previously  enjoyed ;  and,  2,  those  occa- 
sioned by  the  prospect  or  anticipation  of  such  an  exercise  in 
the  future.  The  former  are  emotions  proper^  the  latter  arc 
desins.  There  is,  however,  no  radical  distinction  between 
these  states,  and  a  gratification  lost  creates  a  desire  to  ro^am 
\t,  wLiJe  hath  arc  equally  emotions.     TUe  ioTract  A^'^*  ^^^ 
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tbe  mora  painful  o  the  change  it  moie  inddeii ;  the  latter 
when  they  take  the  form  of  hope,  and  when  the  repieaenta- 
tive  powers  are  vivid,  often  conititnte  a  lort  of  pleaanre 
which  to  some  natures  seems  to  be  even  sweeter  than  the 
actual  gratification  anticipated  (voL  i,  p.  676 ;  ii,  pp.  ISMI, 
SM).  There  is,  too,  the  sentiment  which  haa  beim  called 
tlie  ^  Inxury  of  grief.*'  But  these  are  highly  artificial  fonna^ 
due  to  the  great  development  of  the  imagination,  which  need 
only  to  be  referred  to  in  passing.  Among  the  lower  ani- 
mals all  these  states  are  undoubtedly  painfuL 

Actiuil  gratification  is  itself  sometimes  called  an  emotion, 
as  when  one  reaches  the  top  of  a  mountain  and  first  looks 
down  u]>on  a  picturescjue  valley.  But  even  these  vagne  but 
iiitvnsio  feelings  are  probably  the  result  of  a  series  of  rapid 
u*prescntutions  of  imaginary  gratifications  assumed  to  be  in 
store  for  tho^e  that  should  occupy  the  paradi^  which  dis- 
tance and  position  liave  created.  It  is  the  vague  sense  of 
I)OKsil)lc  happiness  connected  with  beauty.  Aninuds  experi* 
ence  little  or  nothing  of  these  thrills,  neither  do  the  lower 
tyi)es  of  niankiiul.  They  are  sentiments  which  have  grown 
up  with  the  growth  of  the  higher  faculties  and  been  devel- 
oi>ed  to  a  great  extent  artificially  by  the  pursuit  of  the  fine 
arts.* 

The  one  thing  common  to  all  proper'  emotions  is  the  sen* 
tinient  of  Jnnit^'.  The  gratification  of  desire  is  the  sathifae- 
tion  of  the  demands  (»f  the  nervous  system,  and  this  is  onlr 
accomplished  by  the  complete  and  natural  exercise  of  the 


*  That  tli>TeI(tpniont  of  the  e!«thetle  facuUj  which  has  reralted  ia  the  }u 
apprecintion  and  admiration  of  the  pictureM|ue,  is  a  comparatiTelj  rrcfttt  proc^ 
VM.  Tlie  total  diiirpf»ard  for  the  fineat  natural  aeenerjr  of  Europe  which  Buat 
have  hit*n  f re^iucntlj  iici>n  hy  tlie  moat  cultiTatcd  men  of  the  Aoguataa  age  has 
been  remarked  bj  numltoldt  and  other  wr.tera  ("  Konmoa,**  toI.  il,  8  IS).  Laod- 
•tape-painting  wan  unknown  to  the  anelenta,  and  landiwape-pirdeninK  la  a  very 
modem  art  (lee  Carpenter's  ^MenUt  PhyHiolof^r,**  pp.  SIS,  ^\A\,  That  this 
was  natural  in  the  then  condition  of  the  human  mind  Is  »u(ficicnt1j  obvioaa 
from  fiiim4*rt>u4  uttcranit*^  that  w«tc  maile  br  the  cuItiTateil  hh^  of  aocicnt 
Ai€dte*ra|  limvi  (s*!*  llu^  MiUet' t  **  T««\\mmii  *A  vVi*  ^wJ^mC  V-  <IIV 

?8 
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fnnctional  activities  of  that  eystem  and  of  tlio  organism  in   I 
funeral.     To  secure  eut-h  satisfaction  and  gratify  desire,  cei>   1 
tain  approikriate  mecJianical  actions  aro  performed  by  tlio   I 
individnal  ex]>eriencing  llieso  mental  stutcs,  wliidi  aro  alto- 
^tlier  determined  by  the  circumetiiiico«  of  each  ciise. 

Frciiuently  more  than  one  desire  may  exist  at  once,  and 
in  such  cases  it  may  h:ip]>en  that  the  action  which  would   i 
gratify  one  would  render  the  gratifi coition  of  the  otiicr  im- 
po^iblc.     With  animals  such  cases  rarely  receive  sufficient  . 
consideration  to  exert  any  influence  upon  tlic  action   [wr- 
fomied.     The  strongest  impniw  is  obeyed,  and  the  conse- 

>qacncc8  are  ignored.     Rut  with  man,  as  soon  as  lie  l>egan  to 
form  Bocictica,  such  conflicts  of  desires  ticcame  frequent.   [ 
Tlio  social  instinct  must  have  had  to  buttle  long  and  linrd 
s^iritt  the  momentary  scltith  desires  of  individuals,  and  its 
triiiinplt  vraa  due  to  the  fact  that  the  desire  of  each  to  pro- 
tect himself  by  sustaining  the  community  gradually  camo  to 
exceed  the  desire  to  gratify  imniedinto  personal  wants  which  ' 
^ere  incompatible  with  the  existence  of  society.     And  this 
ia  exactly  what  the  "social  compact"  amounts  to,  of  which 
%o  mncli  has  been  said.     The  maintenance  of  the  social  state, 
^trbich  was  at  its  origin,  and  still  is,  opposed  to  the  grati6ca- 
tjon  of  many  strong  personal  desires  (vol.  ii,  p.  S32),  depends 
Xipon  the  degree  to  whicb  its  benefits  are  realized,  whereby 
the  connterdeair©  of  a  higher  order  antagonizes  the  anti- 
social tendencies  and  finally  enbordtnatcs  them.     But  society 
snust  have  begun  with  a  very  small  circle  or  with  many  such 
«:Irclea,  each  starting  with  single  families  so  ns  to  rcc-eivo  the 
aid  of  a  certain  growing  amount  of  natural  parental,  filial, 
«nd  fratci..al   affection.     Family  pride,  too,  so  powerfully 
manifested  in  certain  "clans,"  must  have  been  a  factor  of 
some  value  in  nearly  all  cases.    These  inftncnccs  couplod 
Y'ith  the  advantages,  which   an  ape  ought  to  perceive  as 
•clearly  as  a  wolf,  gradually  gained  for  the  social  tendency  an 
ascendant  which  secured  its  ultimate  triumph.    TIicbg  con 
sidcrations  belong  to  the  two  following  c\\a^T%,  as.  "^^  ■»* 
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the  very  important  one  of  fhe  inflne&ee  of  goviemiiMnl  in 
conserving  society,  and  have  only  been  tonched  upon  in  thit 
place  to  illastrate  tlie  le^timate  inflnenoe  of  fhe  emoCioiii. 

Just  as  the  social  instincti  and  therefore  aodety  ftad^ 
has  been  the  result  of  a  conflict  of  dedrasi  io  can  it  alao  be 
shown  that  all  that  we  denominate  proper  oondnct,  and 
very  sentiment  of  right  and  wrong,  have  risen  and 
definite  shape  in  piecisely  the  same  manner.    Indeed^ 
social  instinct  and  the  moral  instinet  are  so  elosely  allfed, 
ratheri  are  to  so  great  an  extent  identiealy  that  it 
seems  necessary  to  follow  out  fhe  genesis  of  eaeh  separatel; 
and  the  only  object  in  introducing  fhe  latter  at  tliia  time 
to  endeavor  to  convey  a  clear  conception  of  what  is  invd^ 
in  the  term  wUlj  which  is  claimed  to  lie  at  the  foundation     -^f 
moral  science,  and  is  also  set  down  among  the  normal  at^^. 
butes  of  mind.    The  consideration  of  the  nature  of  this   ^^ 
tribute,  therefore,  naturally  belongs  here. 

AVe  have  seen  that  the  social  instinct  and  the  moral  £/!• 
stinet  are  the  products  of  the  development  of  social  atnd 
moral  desires,  having  at  the  outset  at  least  a  strictly  utilita- 
rian or  egoistic  motive,  and  the  gradual  elevation  of  such  de- 
sires to  the  point  at  which  they  prevailed  over  what  we  mar, 
by  way  of  antithesis  call  the  animal  instincts ;  though  by  no 
means  arc  all  animal  instincts  anti-social  or  anti-moral,  an^ 
the  social  and  moral  instincts  are  as  strictly  animal  as  an]^^ 
otiicr. 

Social  and  moral  desires  are  founded  upon  three  pri- 
mary elements :  1,  affection^  arising  out  of  family  instincts, 
parental,  filial,  and  fraternal ;  2,  reason^  the  rational  belief 
that  it  is  more  advantageous  to  co-operate  and  forbear  tlian 
to  pursue  the  opposite  course ;  and,  8,  sympathy^  the  painful 
sensation  which  results  to  high  nervous  organizations  at  the 
sight  of  suffering  in  others. 

These  three  bases  of  emotions,  it  will  be  perceived,  stand 
in  an  ascending  series  in  the  scale  of  progressive  development^^ 
of  mental  attributes,  and  yel  eacSx  \&  AeaxVj  ^yiSCvu    LfSso- 
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tion,  or  the  family  instinct,  ie  an  attribute  of  all  nnimals  at 
all  developed,  and  it  therefore  operated  with  full  force  at 
tlie  origin  of  society.  The  rational  motire  was  later  devel- 
oped, and  marks  an  era  of  great  progress.  It  must  have  been 
preceded  by  a.  considenible  cerebral  enlargement,  though  not 
necessarily  enongh  to  be  classed  as  essentially  Iiuman.  Sym- 
piithy  WHS  of  much  later  origin,  and  could  not  have  arisen 
until  vivid  mental  representations  couM  be  made  of  the  state 
of  suffering  in  others  based  on  the  experience  of  eacli  indi- 
vidaal  of  like  eufferingii  in  himself.  This  is  the  psychologi- 
cal analysis  of  the  so-called  "  golden  rule  "  of  the  monil  teach- 
ers of  antiquity,  Confucius,  Hillcl,  and  Jeans  {nvpra,  p.  10). 
It  can  not  he  realized  until  the  organ  of  reason  and  intellect 
ha£  been  sufBcIently  developed  to  enable  the  person  witness- 
ing pain  in  another  to  conclude,  first,  from  the  siiiiiliirity  of 
the  form  and  character  of  the  other  Individual  to  his  own 
lonn  and  character,  that  causes  which  have  produced,  or 
'would  produce,  patn  in  hiinaelf  mnst  produce  pain  in  the 
other  individual  so  like  himself;  nnd,  secondly,  to  realize  or 
lecoll  in  a  vivid  manner,  from  the  belief  that  the  other  ob- 
ject ii  suffering,  the  feelings  formerly  exiwricnced  by  him- 
self under  similar  circumstancct.  Kot  only  aro  the  orgiinizo' 
tlona  of  animals  not  capable  of  aucli  refined  operations  to  any 
great  extent,  but  neither  are  those  of  the  lower  races  of  men 
or  even  of  the  more  degraded  of  the  populations  of  the  civ- 
ilized world. 

Tlie  three  classes  of  motives  above  enumerated  constitute 
what  are  called  the  higher  sentiments  or  impulses,  and  are 
contrasted  with  the  lower  impulses  chiefly  actuating  animals, 
the  carnal  appetitci,  etc.  Tlieso  latter,  it  must  Iw  borne  in 
mind,  have  been  developed  by  natural  selection  to  secure  the 
fulfillment  of  tlie  primary  organic  functions,  and  tliey  exist 
■tiir  in  the  highest  types  for  this  purpose.  Of  the  two 
classes,  therefore,  these  mnst  be  reganlod  as  by  far  the  more 
important,  If  we  look  upon  the  prenrvatlon  <^  existence  u  a 
thin;  to  be  deaired    Bnt  with  the  iin\TM\  vuc«i\xfn  tA  -nven 
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these  motives  alone  liad  indeed  prettfred  thetr  ezktenee  and 
enabled  nature  to  work  a  great  advancement  in  phjaieal  and 
mental  organization,  though  in  so  doing  thej  had  been  r^ 
atrietcd  to  a  circumacribed  habitat,  and  had  been  unable  to 
multiply  bevond  a  certain  limited  number,  all  exeeseover  that 
number  suoeumbing  to  advene  conditions,  as  in  the  ease  of 
the  other  animals  that  make  up  the  faunas  of  the  variooa 
regions  of  the  globe.  The  effect  of  the  supremacy  of  tba 
higher  sentiments  above  enumerated  and  described  would 
naturally  be  to  change  all  this.  Where,  in  the  comparatively 
solitary  life  before  led,  they  would  one  after  another  come  to 
a  premature  death  by  the  violence  of  the  great  camivora^  or 
hy  hck  of  food,  or  in  some  other  way,  the  cooperative  habit 
producod  by  the  social  instinct  would  enable  them  to  attain 
a  greater  ago  and  leave  a  more  numerous  progeny.  And 
where  obedience  to  fierce  passion  before  made  them  to  a 
large  extent  the  destroyers  of  one  another,  the  moral  In- 
stincts, if  heeded,  would  accomplish  their  mutual  protection. 
In  the  transition  state  betwe«?n  the  periods  of  supremacy  of 
these  two  classes  of  motives,  s  constant  struggle  was  kept  Uf 
for  the  mastery,  and  in  civillred  life  a  strong  current  of  that 
same  turbid  torrent  still  sweeps  through  society.  Xow,  as 
then,  is  a  battle  at  all  times  being  fought  between  the  lower 
and  tlie  higher  impulses  of  man*s  nature. 

The  mental  phenomenon  which  is  called  wttt  is  always 
nianifciited  when  two  antagonistic  motives  are  stru^ling  for 
the  inaatery  in  tlio  same  individual  at  the  same  time,  i .  e.« 
when  of  two  actions  only  one  can  be  performed,  and  there 
oxiHtH  a  dcrtire  to  perform  them  both.  In  most  cases  the 
exercise  of  the  will  it  on  the  side  of  the  higher  as  against 
the  lower  impulse  or  desire.  But  this  is  not  necessarily  the 
case;  neither  is  it  necessary  tliat  the  two  desues  shcmld 
l>eIong  to  op{)osite  classes.  There  is  really  nothing  in  the 
will  except  the  simple  fact  that  one  of  the  desires  prevails 
over  the  other,  and  the  tcllotv  is  performed  at  the  behest  of 
f/if  prfvaiJing  impulse  or  deaVc^.   X^  lt^m^% Y:ftSQ!&ix  ocui* 
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fltitiitioQ  of  the  mind  there  is  an  apparent  nexus  or  tertium 

guidy  which  is  called  an  ^  act  of  volition/'  and  which  §eem$ 

Xo  oome  forward  as  the  true  canse  of  the  mental  decision 

Tendered ;  but  science  and  philosophy  have  so  long  searched 

4or  this  mysterious  factor  without  finding  it  that  its  existence 

is  now  denied  by  all  except  those  who  are  prepared  to  credit 

^e  human  mind  with  the  power  of  originating  that  which 

lias  no  other  antecedenti  and  who  consequently  can  conceive 

of  an  effect  without  a  cause.    This  school  of  philosophers 

can  really  have  nothing  to  do  with  true  science,  and  science 

can  have  no  real  meaning  for  them. 

The  phenomena  of  mind  are  subtile  and  perplexing  at 
best,  and  belong  to  the  highest  and  most  complex  of  all 
the  classes  of  truth  with  which  science  has  to  deal.    It 
was  shown  in  the  Introduction  (pp.  47|  60)  that  even  the 
simpler  truths  of  physics,  chemistry,  etc.,  have  been  found 
to  present  difficulties,  puzzles,  and  paradoxes,  at  every  step 
in  their  investigation.    It  is,  therefore,  not  surprising  that 
the  far  more  subtile  phenomena  of  mind  should  present 
enigmas  and  paradoxes  even  more  remarkable,  and  thus  baffle 
tlie  common  intellect  and  that  of  the  philosopher  as  well. 
That  the  phantom  of  the  will  is  such  a  paradox  there  is  no 
^oubt.    Already  far  more  deeply  cherished  beliefs  in  vari- 
ous departments  have  been  remanded  by  science  to  the  limbo 
of  paradoxical  myths,  and  I  see  no  reason  for  clinging  with 
euch  pertinacity  to  the  will  after  it  is  shown  to  be  only  a 
-^joUM-the-wisp.     Human  actions  will  not  be  affected   by 
the  possession  of  one  term  more  or  loss  in  the  nomencla- 
ture of  psychology,  and  in  all  sciences  the  reduction  of  the 
number  of  elements,  where  this  can  be  done  without  com- 
promising the  phenomena  themselves,  is  always  a  gain.    Sim- 
plification is  the  great  desideratum^  and,  where  this  can  be 
done,  it  is  better  to  lop  off  a  clearly  redundant  branch  than 
to  accomplish  this  object  by  a  higher  generalisation. 

Briefly  to  sum  up  thct  conclusions  lo  which  v;^  ^x^  Vi^V^N 
oar  review  of  that  braiicli  of  psychic  p\icuoTueTV3ivi\v\0v\^\»»'«N» 
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with  lenaatloQ— «nd  which  maj  ihoref ore  be  QiUed  the  wa\h 
jeetire  department  of  mind— -we  note  flnt  tho  primary 
•nbdivbion  of  aenaatlons  into  indifferent,  or  n^gatiTC^  and 
thoie  positive  aenaations  whieh  aaaome  the  eharaeter  of 
pleunre  and  pain.  We  aaw  that  the  aole  object  of  tho  flnt 
waa  to  afford  a  batb  for  the  determination  of  tho  qnali* 
tiea  of  the  objecta  producing  them,  and  that,  from  the  habit 
of  withdrawing  the  attention  from  the  sensation  and  eoneen* 
trating  it  upon  the  qualities  producing  it,  the  increase  of  this 
hitter  power  carried  with  it  a  proportional  diminution  of  the 
degree  with  which  theae  aensationa  are  carried  to  the  aeo* 
soriuro,  so  that  the  two  appear  to  exiit  in  an  iuTerse  pro- 
I     portion. 

Positive  sensations,  on  the  other  hand,  were  seen  to  have 
an  important  office  to  fill,  and  it  waa  shown  that  upon  them 
depends  the  very  performance  of  all  the  higher  vital  func- 
tions. They  must,  in  fact,  have  arisen  through  the  law  of 
natural  selection,  as  the  only  incentives  to  the  preservation 
or  continuation  of  life.  This  solves  the  whole  problem  of 
the  origin  of  pleasure  and  pain.  Pleasure  leads  to  the  per- 
formance of  those  acts  which  are  essential  to  the  preservation 
of  life  and  to  the  continuation  of  the  species.  Pain  leads 
to  the  perfomianee  of  those  acta  which  avert  danger  and 
prevent  the  destruction  of  life.  Sensations  are  further  sub- 
divided into  those  which  are  external  or  peripheral  and  those 
which  are  internal  or  visceraL  The  former  ckss,  besides  fur- 
nishing nearly  all  the  objective  aenaations,  furnish  those  sub- 
jective ones  which  are  caused  by  the  most  direct  influence 
of  the  environment.  They  thus  chiefly  determine  the  ihajm 
of  the  organism.  The  internal  or  visceral  sensations,  besides 
contributing  principally  to  the  determination  of  the  $tru€iur$ 
of  the  organism,  by  adapting  it  to  the  character  of  the  food, 
air,  etc.,  by  which  the  tissues  are  supplied,  also  constitute  the 
baBiB  of  that  class  of  feelings  known  as  the  emotions.  The 
emotions  arc  tho  condition  ot  VmXxivc^  and  the  result  of  de- 
•ircH.     Thoy  generally  have  etc\\  \Xa  ^AT&X%\vaBL  tw^N^^^ 
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body,  »nd  depend  upon  molecular  chsTiges  taking  plact.  in 
certain  BystemB  ot  nervde.  They  are  of  two  kinds,  according 
to  whether  an  habitual  function  has  been  auddenly  terminated 
or  a  pleaflorablo  experi-mco  ie  withlield.  In  either  case  they 
are  in  the  nature  of  desires.  They  are  of  various  kinda,  both  , 
original  and  derivative.  The  most  important  groups  of  pri- 
iDBry  emotions  are  those  connected  with  alimentation  and 
Teproduction,  upon  wliich  the  whole  organic  economy  abso- 
Intely  depends.  From  these  arise  numerous  accessory  and 
derivative  emotions  which  will  be  enumerated  in  a  futuro 
chapter  (*n/ro,  p.  666).  The  most  important  derivative  eino- 
"tions  are  those  having  their  local  seat  in  the  cerebrum. 
These  will  be  better  understood  after  wo  have  followed  out 
-the  objective  branch  of  psychic  phenomena,  but  we  may  say 
^re  that  desires,  however  generated,  become  emotions  when 
prolonged  with  tlie  requisite  intensity. 

The  exercise  of  reason  gives  rise  to  desires  which,  though 
^  of  a  high  order  and  lees  violent  than  thoao  of  passion,  fre- 
quently tike  the  form  of  true  emotloni  and  largely  influence 
oondnct.  The  progress  of  the  development  of  the  brair  hai 
been  attended  with  a  constantly  Inereaaing  proportion  of 
theee  rational  emotions,  and  those  have  necessarily  found 
tlienuelves,  in  a  large  measure,  in  conflict  with  the  non< 
tBtional  emotions.  The  social  state  rest*  on  the  moral  state, 
9Md,  with  man,  both  are  incompatible  with  the  unchecked 
play  of  the  non-cerebral  impulses.  Society  itself  depends 
Upon  the  greater  or  loss  ascendency  of  the  rational,  and 
•abordlnation  of  the  sensual,  emotions.  However  much 
ideas  may  serve  to  guide  mankind,  they  hare  no  power  to 
propel.  It  is  only  when  they  are  oTystallizod  Into  desiros  and 
emotions  rising  out  of  beliefs  that  Intellectual  activities  be- 
come Indirectly  forces  of  olvilijuttion,  The  conativo  faouttiea 
of  mind  embrace  all  thoae  which  relate  to  the  struggle  be- 
tween the  rational  and  the  sensual  emotions.  This  struggle 
lud  well  begun  wlien  the  historical  period  w«a  u^«tc&  \tv. 
2Lin,  therefore,  knows  no  time  wben  tive»  ■7i«t«  ■on  ■»««* 
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qnettions  to  perplex  him.  Yet  eertain  itTagei  dletinctlj 
reiuintl  ub  of  unch  a  time  in  the  eareer  of  our  nee.  Bat 
perpetual  familiarltj  with  raeh  queations  haa  naturally  led  Co 
the  introduction  of  antbropomorphio  aolutionai  aa  in  the  caae 
of  all  other  quuatloua  of  pre-adentiflo  timea.  The  doctrine  of 
the  will  aa  a  diatinct  fiiculty  of  the  mind  independent  of  and 
diatinct  from  all  otberii  ud  capable  of  originating  action 
without  itaclf  having  been  or^nated,  b  one  of  thoae  antlm>> 
pomorphii»ma  which  the  deceptive  order  of  thinga  naturally 
brought  forward  aa  the  eaaieat  explanation  of  all  the  facta. 
Its  place  ia  among  the  hiatorical  archivea  of  philoaophy  by 
the  aide  of  the  Archau$  of  the  biologiata  and  the  SjnriiH^  of 
the  chcmiata.  Like  theae  and  the  whole  train  of  daimona 
and  goda  that  preceded  themi  it  ia  not  only  not  ncededi  but 
is  decidedly  iu  the  way,  ao  aoon  aa  the  natural  or  cauaal  ex- 
pbination  ia  brought  forward. 

It  remaina  to  follow  out  in  aomething  more  of  detail  the 
objective  branch  of  the  paychio  phenomena  which  give  riat 
to  the  intclle(*tual  atatea. 

A  a  wo  have  already  aeeUi  in  addition  to  the  aenaation 
itself,  or  primary  consciouaneaa  of  the  preaence  of  the  object, 
there  is,  when  the  contact  ia  not  too  violent,  a  aecondary  con* 
•oIonsncM  of  the  manner  in  which  the  object  appeala  to  the 
ncr\'cs.  This  secondary  consciousneaa  determines  the  prop- 
erties of  t)ie  object  in  so  far  aa  they  are  revealed  by  the  con- 
tact, and  is  called  perception.  The  immediate  relation  In 
which  every  organiam  stands  to  the  multitude  of  objects  oon- 
atitnting  its  environment  necessitates  the  prodnction  of  an 
incessant  train  of  perceptions  of  every  conceivable  kind,  and 
thus  informs  the  creature  of  the  nature  or  propertiea  of  all 
these  varied  objects.  These  perceptions  are  regiatered  with 
greater  or  less  permanence  in  the  plastic  tissue  of  the  nenrea 
Mnd  fpinpUonic  centers,  and  particularly  in  the  supreme  cen- 
ter, or  hmin.  Whenever,  t\\ewtc\T^^  wv  vkv^vjv^Xwv  \f.  vsccJved 
^hich  liM  been  provloua\y  Tn«Ldc,lW  V^^TiSXv^N^T^sRw^^ 
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and  the  impression  Btrengtbened.  The  properties  of  bodiea 
thus  become  more  thoroughly  known  in  proportion  to  the 
Dtmiber  of  timea  their  perception  is  repeated.  Perccption§ 
also  differ  iu  distinctnces  according  ste  they  are  more  or 
leas  forcibly  produced  and  more  or  less  isolated,  bo  as  to 
allow  the  mind  to  attend  to  them  separately.  In  this  man- 
ner the  oi^anism  gradually  becomes  at-quairited  with  its  en- 
vironment and  learns  to  conform  its  actions  to  it.  It  is  evi- 
dent that,  BB  the  organs  of  special  sense  increase  in  number 
and  poiver,  the  environment  correspondingly  widens  and 
increases  in  complciity  and  multiplicity.  The  number  and 
quality  of  the  perceptiona  expand  and  the  range  of  data  fur- 
nished to  the  mind  by  the  environment  enlarges.  The  fre- 
quency of  identical  perceptions  is  diminished  and  that  of  dia- 
tiuct  ones  increased.  The  number  of  categories  to  which 
the  mind  must  refer  them  ia  thus  multiplied,  and  it  is  clear 
that  this  would  wholly  bewilder  the  strongest  intellect  if  no 
xneans  of  simplification  existed.  But,  while  innumerable  per- 
ceptioDB  produce  innumerable  impressions  sufficiently  dis- 
Vnct  not  to  be  identical,  these  are  Devertbcless  not  so  dis- 
tinct but  that  thousands  of  them  Are  limtlar  to  other  thou- 
■anda,  and  thus  the  mind  is  called  upon  to  perform  a  new 
duty  qnito  distinct  from  the  mere  registration  of  impres- 
dona.  Tbia  Is  to  compare  and  classify  them.  In  addition  to 
dealing  with  the  direct  changea  prodnced  in  the  nerve-tissue 
by  the  rarioUB  impacts  made  from  without,  It  lias  now  to 
deal  with  the  tvlationt  which  subsist  among  the  impres- 
sions thus  registered.  It  has  to  arrange  them  Into  groups 
having  characters  in  comnfion,  but  still  not  identical  through- 
out It  must  now  determine  to  what  extent  there  is  identity 
and  to  what  extent  variation.  This  is  an  interior  and  prop- 
erly intellectual  process,  which,  though  begun  In  a  very 
early  stage  of  organic  development,  is  only  extensively  car- 
ried on  by  thofte  beings  which  have  a  highly  organized  ncr\-- 
ous  system  with  a  predominant  ganglion  and  comQleta  va.^ 
vrdinato  Bjvtcm  of  ganglia  and  nerves. 


INTELLECTUAL  STATEa  40S 

The  act  bj  which  a  new  imprearion  ia  eompared  with  old 
onea  and  declared  to  hare  a  certain  reaemUanoe  to  them,  or 
to  belong  to  an  already  eatablishcd  group  of  andi  aimilar  im* 
preaaionsy  may  be  called  a  eancq^ian^  and  conatitntea  the  firrt 
atrictl J  relational  paychie  phenomenon.  We  thna  hare  the 
following  scriea  of  effecta:  1.  The  object  ia  bronght  into 
contact  with  the  aubjcct,  and  by  ita  propertiea  makea  the  lat- 
ter conscious  of  ita  preaence  by  meana  of  a  sensation,  S. 
Through  this  scnaation  the  nature  of  the  propertiea  of  tlie 
object  are  cognised  or  nuide  known  to  the  subject  in  what 
we  call  a  perception.  8.  The  phyaiological  equivalent  of  a 
perception  is  a  molecular  change  in  the  nenre-aubatance  of 
the  subject  which  ia  called  an  impreaion.  4.  The  payehio 
action  by  which  impressiona,  similar  but  not  identical,  are 
recognized  as  such,  and  thus  logically  grouped,  is  called  eon- 
cepiion. 

All  the  higher  intellectual  operations  are  but  the  extension 
of  the  process  involved  in  conception  to  psychological  unite 
of  higher  orders.  This  primary  act  deals  directly  with  the 
lirst  of  relations,  that  of  likeness,  or,  wliat  amounts  to  the 
same  thing  viewed  from  the  opposite  side,  that  of  difference. 
AVith  this  relation,  or  some  derivative  of  it,  all  intellectual 
o|)erations  must  necessarily  deal.  The  conceptions  first  formed 
liecome  the  |)sychological  units  of  a  process  of  classification 
of  an  order  one  stage  higher,  and  these  again  become  new 
psychological  units  for  generalizations  of  still  higher  degreea. 
The  products  of  these  several  acts  of  the  mind  are  variously 
denominated  ideas,  judgments,  rational  conclusiona,  etc  In 
the  entire  series  we  find  a  perfect  homogeneity  and  uniform- 
ity  in  the  process,  and  are  vividly  reminded  of  the  universal 
law  of  aggr^ation,  which  we  have  sought  to  trace  from  the 
ultimate  atom  to  the  organic  unit,  a  d  which  we  ahall  follow 
out  to  its  culmination  in  the  social  aggregate. 

Memory,  as  lias  already  doubtless  been  inferred,  is  noth- 

fng  but  the  fact  that  impressions  once  registered  poaaesa  a 

greater  or  less  degree  of  ponnan«iice«    KtA  ^Qd^  Si^  \x^<^  of 
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all  mental  states.  An  impression  is  a  mental  state.  It  re- 
Eiilc-s  in  tlie  subject,  and  is  locally  separutetl  from  the  object 
which  produced  it.  But  every  molecular  ctiangc  ii  no  less 
a  mental  state,  and  leaves  its  appropriate  iiuprcseiion;  so 
tliat  not  only  are  perceptions  registered  and  capubte  of  being 
called  op  by  the  proper  stimulus,  but  so  are  also  concept  ion  a, 
ideas,  and  thoughts  of  whatever  kind.     This  is  memory. 

CoDsciousuess,  as  we  have  already  seen,  is  not  only  all 
that  Sir  William  Hamilton  claimed  for  it,  but  it  iu  more.  It 
utiderliea  sensation  itself.     To  be  sentient  is  to  be  coiisciotis. 

Reason,  as  a  faculty  ( Veniur^f),  is  the  intellectual  ^wcr 
which  exerts  itself,  as  already  described,  in  the  co-urdi  nation 
of  perceptions,  conceptions,  ideas,  and  all  the  psychological 
units.  Reatoning  is  the  intellectual  proaxn,  utid  may  be 
either  limple,  direct,  and  intuitive,  wheli  it  lomctimes  takes 
the  name  at  judgment,  or  compound  and  indirect,  when  it  is 
called  nUiocination.  The  charge  of  pttitio  principil  which 
has  been,  not  groundlessly,  made  against  thia  laat  process,  lied 
equally  against  every  other  intellectual  process  e.\cept  that  of 
original  perception ;  for  beyond  this  nothing  is  original,  aiitl 
all  the  higher  psychic  operations  have  for  their  sole  object  to 
determine  all  the  implications  in  experience,  and  to  exhaust 
the  possible  relations  subsisting  among  received  impressions^ 
Impreseions  frequently  belong  to  the  same  class,  althon<;Ii 
their  direct  comparison  does  not  reveal  this  fact,  and  it  does 
not  appear  until  they  have  been  separately  referred  to  the 
■ame  class ;  and  this  is  the  essential  characteristic  of  sylloKf^ 
Me  reasoning.  It  Is,  liowever,  true  that.  In  practice,  the  full 
syllogism  is  rarely  used  to  determine  the  relations  of  ideas; 
Itut  its  chief  and  important  service  is  In  the  vertjicatwn  of 
suspected  relationshipa  among  ideas.  The  syllogism  is  a  (e»t 
<lf  truth  rather  than  a  means  of  reaching  it. 

Tlie  intellect  is  thus  seen  to  be  a  nnit  and  not  a  congeries 
of  independent  faculties.  The  term  "faculty"  may  prove 
convenient  in  aiding  as  to  mark  off  the  vwcvn^  TCtKnvl«A«f 
tiotu  of  the  one  connected  proceaa,  bat  'wsniL'ai^  '^ctv^^  "^ 
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taken  from  the  past  histoiy  of  intellectual  philoaophy  not  to 
assign  to  any  faculty  too  great  a  degree  of  independenoe  in 
the  scheme  of  psychic  phenomena. 

Quantitatively  considered,  intelleet  has  been  apUy  atyled 
the  ^^  coefficient  of  intelligence."  The  degree  of  inteDe^toal 
power  is  the  measure  of  capacity  for  acquiring  knowledge ; 
and  intellect,  with  acquired  knowledge^  constitutes  intelli- 
gence. This  intellectual  power  ia  of  two  sorts,  which  are 
very  correctly  distinguished  in  popular  language  by  the  ez« 
pressions  perceptive  and  reflective  faculties.  All  knowledge 
comes  through  the  senses,  and  the  keenness  of  the  senses 
in  correctly  registering  perceptions  is  the  original  meaa> 
ure  of  the  materials  of  the  intellect.  But,  as  we  have  seen, 
registered  perceptions,  regarded  as  independent,  serve  only 
to  confuse  and  bewilder  the  mind.  Hence  the  paramount 
^  importance  of  tliat  high  cerebral  capacity  for  co-ordinating, 
classifying,  and  generalizing  these  impressions,  by  which 
process  the  perceptions  are,  as  it  were,  permutated,  and  all 
their  most  involved  relations  are  brought  out. 

Intelligence  must  be  carefully  distinguished  from  intel 
lect.  The  latter  expresses  the  degree  of  psychic  force  of 
the  objective  class.  It  represents  the  mere  mental  capacity. 
Intelligence,  on  the  other  hand,  embraces  all  that  is  implied 
by  the  term  intellect,  together  with  all  its  registered  expe- 
rience. There  is  some  such  a  difference  between  the  two 
notions  as  there  is  between  a  blank  book  and  one  full  of 
printed  pages.  In  a  word,  intelligence  equals  intellect  plus 
knowledge.  It  must  not,  however,  be  inferred  that,  where 
intellect  is  equal,  intelligence  will  necessarily  be  equal  also. 
It  is  true  that  there  can  be  no  such  thing  as  a  perfectly  blank 
intellect,  or  intellect  entirely  without  knowledge.  No  cir- 
cumstances in  life  can  be  conceived  in  which  there  is  not  a 
constant  accunmlation  of  experiences  which,  where  the  in- 
tellect is  vigorous,  will  be  duly  registered,  and  produce  a  cor- 
nmponding  degree  of  intcWigeivce.  "Bm^.  ^X\^  Vccv^Ttaxit  fact 
to  be  noted  is  the  immense  difierencfe  Vn  VSck^  n^>5^^  ^"^  ^\^'«. 
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eat  kinds  of  experience.  In  tlie  first  ]>la<te,  the  nnture  ot  I 
things  is  sucli,  as  )ias  been  previously  pointed  out  {supra,  ; 
p.  46,  note),  tliat  wliile  objects  are  correctly  perceived  and  j 
their  properties  are  accurately  noted  so  far  as  tliey  manifest  , 
tbemselveH,  yet  a  very  large  part  of  the  comparisona  made 
and  conceptions  and  ideas  formed  from  the  data  thus  at  hand 
is  false,  BO  that  tlie  mind  is  iiUedwith  error  instead  of  truth.  ' 
And  the  higher  the  order  of  intellectual  operation  performed, 
the  greater  the  liability  to  error.  It  is  needless  to  add  that 
actions  growing  out  of  these  erroneous  opinions  tend  to 
arrest  all  socia]  and  moral  progress.  Most  error  is  duo  to 
the  incompleteness  of  the  data  of  experience,  by  which  only 
one  side  of  a  many-sided  fact  exists  in  the  mind ;  the  rest, 
wliich  may  form  the  more  important  part,  being  disregard- 
ed, because  never  brought  within  the  range  of  experience. 
SrroneouB  ideas  can  not  be  eaid  to  contribute  anything  to 
intelligence.  But,  aside  from  the  great  prevalence  of  errone- 
ous impressions  in  the  mind  of  early  man  and  of  existing 
eavages,  the  quality  of  the  actual  knowledge  possessed  ia  Gueb 
as  to  contribute  comparatively  little  to  tlieir  intelligence.  It 
consists  of  sucli  tnipressiona  as  are  made  upon  tbcm  by  the 
limited  range  of  objects  with  which  they  come  in  contact, 
and  the  ideas  and  opinions  which  they  are  able  to  derive  from 
these  by  the  normal  intellectual  processes.  A  very  little  is 
handed  down  in  a  distorted  and  exaggerated  form  by  tradi- 
tion, limited  intercourse  with  near  surrounding  tribes  may 
slightly  widen  their  own  narrow  circle  of  experience.  Death 
destroys  all  that  any  one  individual  may  have  acquired,  and 
each  one  must  learn  it  all  in  the  brief  span  of  a  life-time. 
Now,  if  we  could  imagine  such  a  race  endowed  with  as  vig- 
orous intellects  as  are  the  most  enlightened  nations,  the  de- 
gree of  intelligence  must  itill  be  exceedingly  low.  There  is 
no  fixed  proportion  between  intellect  and  intelligence.  The 
latter  depends  altogether  upon  the  correctness  of  the  ideas, 
the  amonnt  and  value  of  the  information,  and  in  ^v>fiT«^ 
vpoa  tbo  quantity  and  quality  of  ^LnovAfift^  'ywMMW^    ~%'^ 
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it  is  as  easy  to  learn  a  troth  at  an  ent>r,a  valnaUe  as  a  Talne- 
less  truth.  The  mind  will  be  bnsjr  with  the  materiala  it 
happens  to  possess,  and  the  resolts  will  be  trivial  and  worth- 
less or  important  and  useful,  according  at  these  materials  are. 
poor  or  rich.  While,  therefore,  the  progress  of  intellect  ia  a 
physiological  fact,  and  belongs  to  the  department  of  biology, 
that  of  intelligence  is  to  a  great  extent  the  result  of  favoring 
circumstances,  and  must  be  referred  to  the  department  of 
sociology.  Two  races  with  the  same  intelleetual  capacity  may 
differ  to  almost  any  extent  in  the  degree  of  intelligence,  and 
the  same  race  at  different  periods  of  its  existence,  without 
undergoing  any  perceptible  change  in  native  mental  powers, 
may  represent  two  distinct  planes  of  intelligence,  and  oonse- 
quently  of  civilization.  Such  has,  in  fact,  been  the  history 
of  the  Indo-European  race,  and  it  is  still  disputed  whether 
the  degree  of  intellectual  power  has  at  all  advanced  since  the 
age  of  Aristotle,  or  of  the  far  more  ancient  Brahmans.  The 
reason  why  the  intelligence  of  Europe  and  America  to-day  is 
so  much  greater  than  that  of  Greece  and  Rome  two  thousand 
j'ears  ago  is  not  to  any  great  extent  because  the  power  of  in- 
tellect, or  co-eflicient  of  intelligence,  has  increased,  but  be- 
cause the  acquired  knowledge  is  so  much  greater  both  in 
quantity  and  quality.  And  this,  when  sifted  to  the  bottom, 
may  be  attributed  to  the  more  universal  practice  of  record- 
ing, preserving,  and  inculcating  on  succeeding  generations 
the  trutlis  learned  by  preceding  ones  and  found  by  experi- 
ence to  be  most  valuable.  Science  itself  is  capable  of  being 
reduced  to  this  formula.  The  general  deduction  which  fol- 
lows of  itself  from  these  facts  obviously  is  that,  where  intel- 
lect is  equal,  intelligence  will  vary  with  the  amount  of  educes 
turn.  This  theorem  will  be  fully  discussed  in  the  second 
volume  of  this  work,  and  its  important  and  far-reaching  con- 
sequences pointed  out  (pp.  471,  475).  The  corollary  from 
this  proposition,  that  whatever  most  rapidly  increases  Intel- 
ligcnce  will  also  most  rapidly  develop  iivtcllcct  (vol.  ii,  pp. 
^,  549,  564),  will  be  readily  dtawnVj  «J^^\tf>\i3K^^V»rQR^ 
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that  in  physiology  an  organ  is  always  Btrcngthciied  by  vae, 
and  that  acquired  modifications  are  inherited.  Thus  doM 
science  at  evci^  turn  point  to  education  as  the  great  lever  of 
human  advancement. 

This  rapid  enrvey  of  the  psychic  phenomena  ehould  not 
be  closed  without  a  general  remark  respecting  the  tme  lut- 
ore  of  tnind  itself.  The  question  of  questions  has  always 
been.  Is  the  mind  material  or  immaterial!  So  long  as  it  was 
regarded  by  metapliysiciaDs  as  an  entity,  both  these  altenuk 
tives  were  legitimate.  In  fact,  where  both  parties  are  tgreed 
npun  this  point,  it  must  be  confessed  that  the  nmtoiialists 
bad  the  advantage.  For  they  could  justly  say,  If  mind  i>  a 
things  it  must  be  made  of  matter.  But  science  cuts  off  tbe 
debate  on  this  line  of  argument,  on  whichever  side  of  the 
question,  for  it  declares  that,  of  the  only  two  jwesible  catego- 
riea,  matter  and  relation,  the  phenomena  ascribed  to  mind 
clearly  belong  to  the  latter.  But  these  categories,  unlike 
those  of  the  old  philosophies,  are  not  independent.  Bela- 
tioiis  enbsifit  between  material  things,  and  in  no  other  way. 
In  and  of  themselves  they  are  nothing. 

Psychic  phenomena  are  the  relations  which  aubaist  among 
the  material  molecules  of  the  bmin  and  nervous  system 
and  between  these  and  the  material  objects  of  the  oatside 
world  which  appeal  to  them  by  means  of  actual  mechanical 
contact  All  tliat  we  know  of  mind,  except  by  our  own 
consciousness  of  what  is  going  on  within  oarsclves,  is  in- 
ferred from  the  mechanical  effects  which  it  produces.  Wo 
may  stand  close  by  the  side  of  the  greatest  genius  of  the  ago 
at  the  moment  when  hia  mind  is  developing  tho  greatest 
truth  that  has  ever  been  brought  to  light,  and  be  wholly  un- 
conscioua  of  the  mighty  work.  But,  if  he  ipooka,  and  nnfolda 
to  our  auditory  faculties  through  the  medium  of  articulate 
language  the  thoughts  that  occupy  hla  brain,  we  aro,  by  this 
pnrely  mechanical  effect,  impressed  upon  us  through  a  aeries 
of  tan^ble,  material  appUatices,  ^t  m  i^OKKSftVAL^  'Cca.^x^^ 
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which,  through  a  less  obviouB  meehanism,  haa  been  erolTed 
within  him.  Or  the  same  resolt  maj  be  brought  about  by 
the  still  more  obviously  mechanical  piooess  of  writing  and 
reading.  These  silent  and  imperceptible  relationa  are  the 
result  of  interior  processesi  and  are  made  manifest  by  exterior 
actions.  Mind  is  immaterial  because  relational^  but  like  all 
relations  it  has  matter  for  its  basia — the  oiganized  matter  of 
the  living  body,  actuated  by  the  oo-ordinated  mechanism  of 
a  brain  and  nervous  system.  But,  as  we  saw,  relations  con- 
stitute the  properties  of  matter,  and  hence  mind,  as  well  aa 
life,  is  such  a  property.' 
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^tallDiauj  ramuki— DoiDogmcli;  unong  orgulied  Mnp— Man'*  piMt  k 
(he  animal  Mries — Lowrst  ljp«a  of  manklud — ADatomlril  characCan  Indl- 
othig  tha  ilmlaii  uxk.-Mr;  of  man  ■■Argunmit  fr«m  mloTooephalT — Atgib 
MeM  from  mbrjroloKf — Popular  ob]«etIoiit  (o  tba  doetclna  of  denlopmcnt 
^Aifomcnt  from  ar.'hBoloBj — Catuca  and  eondltloni  of  nan'i  preioclal 
4«*«lepiiMat— How  Incrcaied  bnio-maia  ml  acquliad— How  tha  etMl 
poalura  wa*  acqnlrwl — How  artknUta  ipaash  was  acqnlrad'  ■Qanaml  ooo. 
ridtratliwa  on  Iba  origin  ot  mao— Unltj  of  tbt  hunaa  rao>  Local  orlgia 
of  man    Amlqiiilj  ot  mail. 

We  are  vholl;  ignonuit  to  what  Aegne  the  htwof  or^ 
limic  aggregatton  may  hare  adranced  in  other  portloni  of 
the  noiveise  than  our  own  planet ;  we  are  not  even  certain 
that  coemical  phenomena  hare  followed  the  same  path  else- 
vhera  as  here  and  accomplished  the  creation  of  the  vital 
•ahstance,  protoplasm ;  tliough,  for  anght  we  know,  a  still 
more  wonderfnl  product  may  have  heen  somewhere  evolved 
whose  farther  aggregation  may  wholly  edipu  the  highest 
oi^anlc  adilerementa  with  which  we  are  aeqnalntcd,*  Such 
•pecnlations  must,  for  the  present  at  least,  be  dismissed,  and 
we  mast  content  onraelves  to  contemplate  the  organiecd 
beings  fonnd  on  the  earth, 

*  The  reoeat  alleged  dliooTerj  ot  argaalo  r««alu  In  fltitat&  WMMfotvA-v 
If  a*/H  «■!/(•  too  proUemaikal  to  (urtidk  a  i«)IA  IttmA Vk  «tw<A*!^*^^^ 
BA  In  olber  worldt. 
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I/N>1dng  aronnd  111,  we  imj  weU  be  amaiad  it  the  tmoaiil 
of  orgnniiation  to  be  weii  on  ereiy  haadi  at  wdl  as  at  the 
wonderful  degree  to  whteh  It  lo  f reqnentlj  attilnt.  Emploj 
ing  the  popular  termai  we  behold  in  the  Tegetable  and  In  the 
animal  world  a  tmlj  aatoniahing  pietnre.  The  attempt  to 
eonoeive  of  all  thia  aa  the  product  of  a  Taat  monuiic  proeeaa 
which  haa  been  going  on  for  agea  in  nature  appalla  the  Intel* 
leet|  and  we  no  longer  wonder  that  a  different  explanatioiit 
In  aeeord  with  the  modea  of  human  achicTementy  haa  been 
o&red  and  generallj  accepted  bj  the  nnadentlfle.  Bat 
io  manj  of  theae  teloological  and  anthropomorphic  esplaiiap 
tiona  have  alreadj  been  compelled  to  ^re  way  before  the 
march  of  science  in  its  irresistible  purniit  of  true  cauaea  that 
it  has  ceased  to  be  thought  the  ]Murt  of  true  wisdom  to  de» 
fend,  as  exceptions  to  the  law  alreadj  admitted  to  be  general^ 
any,  even  the  most  cherished,  theories  of  a  supernatural  ere> 
ation.  Rising  thinkers,  who  would  gladly  conserve  much  of 
the  belief  of  the  past,  are  now  hesitating  in  the  midst  of  the 
swift  current  of  progressive  thought,  lest  a  few  more  yeara 
may  leave  thom  the  unwelcome  alternative  of  defending 
theories  which  science  has  completely  overthrown  or  of  reced- 
ing, with  whatever  grace  may  be  left  them,  from  positiona 
which  they  have  wasted  a  life-time  to  sustain.  The  risk  ia 
certainly  small  as  between  the  natural  and  the  supernatural 
explanation  of  a  fact  in  espousing  the  former  even  in  ad* 
Vance  of  that  positive  proof  wliich  science  alone  seems  to  be 
rcfjuircd  to  furnish.  Consistency  has  been  called  a  jewel^ 
but  never  is  it  more  precious  than  in  philosophy.  The  phi* 
loM)pher  who  accepts  so  much  only  of  a  great  principle  aa 
K^oiiis  to  accord  with  his  practical  interests  or  his  education 
is  not  rospcctcMl  even  by  those  who  for  the  same  reasons  de- 
sire to  af^rco  with  him.  On  the  other  hand,  the  brave  mind 
w'liich  withdraws  its  personality  and  lets  the  unfettered  sword 
of  logic  cleave  through  the  warp  of  tradition,  education, 
public  opinion^  and  self-mtcrcftt^  U  always  honored,  even  by 
tlioae  vrboae  fondly  chcriaVxed  ertot%  ^n^  \^r^  ^v£ts3^^ 
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uaailed  and  destroyed.  That  epecicB  of  "  dualism  "  wbich 
assigns  to  certain  pliciiompna,  whoao  causee  arc  eimplo  and 
easily  understood,  a  natural  or  genetic  explanation,  wliilo  for  ' 
those  which  are  more  complex,  and  aa  yet  beyond  the  reach 
of  true  ecientific  mctiiodx,  it  claims  a  tclcolugicul  or  super* 
lutural  explanation,  should  no  longer  ho  regarded  as  a  form 
of  wlio  consiTTatlHrn,  iiiuful  In  proventlng  oxtrcnit>*  of  Iiu> 
man  opinion,  hut  as  an  example  of  lutcUuctual  duJlcIeney, 
hj  which  (lie  grasp  of  truth  ia  enfeeblod  by  the  four  of  con* 
sequences  and  the  voice  of  reason  mutlled  by  cunventionah 
ism.  The  fact  alone  tbat  the  progress  of  tboiight,  as  directed  . 
by  that  of  science  and  increased  knowledge,  hna  always  been 
in  the  one  direction  of  substituting  the  natural  for  tbe  super- 
natnnl,  in  proportion  as  it  has  been  brought  within  the  roach 
of  aclontific  investigation,  and  never  in  tlie  reverse  direction, 
•bonid  be  sufficient  to  deter  any  devotee  of  science  from  up- 
holding the  non-scientific  dognlaa  which  precede  exact  knowl- 
edge. While  the  complete  suspension  of  the  judgment  on 
questions  not  yet  fairly  within  the  reach  of  scientific  methods 
^  certainly  a  most  healtliy  state  of  mind,  the  defense  of  » 
truly  scientific  hypothesis  as  against  a  wholly  anscientifie  one 
JB  often  a  greater  service  to  selence  and  to  tnith  than  an 
letnol  iDvestigatton  of  facta. 

Among  all  the  forma  of  orgaoto  life  there  Is  not  one 
which  differs  so  widely  from  the  rest  as  to  nite  a  anspicion 
of  having  originated  in  a  different  way.  The  broadest  dift- 
tinction  that  can  be  named  is  that  which  separates  the  mann- 
factaring  from  the  non-manufacturing  organism,  the  autogen  ' 
from  t^paraaite  {tupra,  p.  850),  But  even  these  qualitici 
are  sometimes  united  in  the  same  individual,  and  the  closest 
•erutiny  fails  to  find  a  definite  bonndary-line  between  them. 
Organization  in  its  widest  sense  is  a  means  by  which  pro> 
toplasm  can  produce  effects  upon  larger  masses  of  matter  and 
upon  matter  of  a  different  kind  front  itet^t.  T\v6  ■>^to*.  wA^ 
tbe  Moimal,  widelj  as  they  seem  to  diBer^  i^gccA  ^-^  '^'^ 
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being  embodiments  of  tbii  tnitlu  The  different  forme  of 
plant>life  all  bear  roarka  of  reaemblanoe  dote  enough  for 
aeienoe  to  fix  their  relationahipai  and  eren  to  trace  to  aonio 
extent  their  line  of  probable  descent  Animalsi  though 
presenting  a  higher  Idnd  of  organixation,  being  no  hNiger 
required  to  perform  the  dmdguj  of  production,  still  have 
strong  rolationshijis  from  the  lowest  to  the  highest.  The 
widest  distinctions  found  among  them  are  those  whidi 
rate  the  so-called  ^types'*  of  stmcture.  And  yet  the 
tion  of  a  different  origin  for  anj  of  tliese  types  is  now  vlgoff^ 
ously  repelled  by  biologists  of  all  schools.  Still  closer  k  the 
bond  between  die  different  classes  within  each  type.  The 
relationship  of  the  amphibians  and  reptiles  to  the  fishes,  and 
of  the  birds  to  the  ruptilcs,  is  now  nnlTcrsally  acknowledged. 
A  close  affinity  is  oIm)  pointed  out  between  the  lowest  mam- 
mals (the  ^ilonotremen)  and  both  birds  and  reptiles,  while 
the  mammalian  class  consists  of  several  diverging  series  of 
closely  oonnc(*ted  steps,  from  the  OrnithwhynchuM  to  the 
horse,  the  dog,  the  elephant,  and  the  chimpanzee.  Whoso> 
ever  should  attempt  to  break  .this  chain  of  relationship  and 
maintain  a  different  nature  or  mode  of  origin  for  any  of 
tlieno  forms,  would  bo  speedily  read  out  of  the  synagogue  of 
science  as  a  charlatan  and  an  impostor.  Ilowever  widely 
men  may  differ  as  to  the  origin  of  animal  life  and  of  specicis 
the  fact  of  their  relationships  and  homogeneity  can  not  be 
gainsaid,  and  whatever  has  been  the  history  of  one  1ms  been 
that  of  all. 

Now,  wo  find  within  the  mammalian  class,  I  will  not  say 
St  the  head  of  it,  a  genus,  or,  as  some  cbim,  a  species,  sys- 
tematically named  Ilomo^  which,  had  it  simply  been  found 
fossil,  would  have  been  Immediately  referred  to  Its  proper 
place  in  the  series,  with  scarcely  a  remark,  except  as  to  the 
unusual  capacity  of  the  cranium.  Tliis  genus  belongs  to  the 
typo  or  department  of  the  Vertehrata^  to  the  class  Mamma^ 
^i'a,  and  to  the  sub-class  PlocenCada.  It  further  belongs  to 
tbe  division  of  that  moAHAasa  ^VMi  \Aa  ^^  ^^^^oss^  ^ 
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cento,  and  to  tlio  Btill  more  retitrictcd  group  in  wliicli  tlie 
placenta  Is  attached  by  niuans  of  a  dUk.  In  otlior  worda,  tliia 
gvniis  agrees  with  niilUuns  of  orgunistiiB  in  jwtECGuing  a  von 
tcbral  column,  with  hundreds  of  tbousanda  in  sucklinf^  iu 
joung,  with  tens  of  thousnndg  In  nouriildng  tlio  fcttug  l>y 
meana  of  a  placenta,  with  thousands  in  having  that  pluccntit 
deciduous,  and  with  thousands  more  in  the  manner  in  which 
it  is  attached  to  tlie  inner  walls  of  the  uterus ;  these  ecveml 
cliaraetcrs  being  tlio  moat  reliable  ones  which  naturalists  have 
been  able  to  fix  upon  to  determine  the  relationships  of  ani- 
mals. And  not  in  these  only,  but  in  all  tlie  correlative  char- 
acters which,  with  something  less  of  regularity,  go  hurid  in 
liand  with  tliesc,  Is  man  found  to  hold  liis  jilneo  right  man- 
^uiijf  in  the  animal  kingdom.  Yet  this  is  the  being  wluch 
It  hns  beeti  sought  to  §epBrate  from  that  kingdom,  and  estab- 
lish by  itself  in  another  "eomor"  of  the  universe!  If  a 
man  differed  as  widely  from  an  anthropoid  ape  as  a  seal  dif- 
fers from  an  OiTto/MM,  or  a  humming- bird  from  a  spbinx-motli, 
there  "miglit  be  more  ground  for  assigning  to  him  a  separate 
place  in  creation.  If  be  even  belonged  to  a  different  class, 
or  aub^laM,  or  dirision  of  the  sub-class,  or  group  of  th» 
divigion,  there  might  be  a  faint  excuse  for  such  a  course. 
But  such  b  not  the  case,  and  according  to  all  the  accepted 
principles  of  classification  the  man  and  the  ape  Iwlong  to  the 
same  order  or  family  of  animals.  When  as  great  an  anato- 
mist as  Professor  Iluxloy  declares  that  "the  atructnral  dif- 
ferences which  separate  man  from  the  gorilla  and  the  chim- 
panzee, are  not  so  great  as  those  which  separate  the  gorilla 
from  the  lower  apes,"  *  and  when  Ilaeckel  emphasizes  the 
remark  that  "in  his  entire  oi^nization  and  hi)  origin  man 
iaagennine  catarrhire  ape,**  and  assigns  to  him  "his  nat- 
ural position  within  one  of  the  divisions  of  the  order  of 
the  apes,"  how  shall  we  reconcile  these  assertions  with  that 
of  M.  A.  de  Quatref ages  that  '*  we  are  not  animak  **  ?  t    Tbs 

•  -*.n'«  «•«  In  NWuK,"  1*.  \%K. 

f  Bm  "Fopviu  Sdenos  HmtUT,"  itJL  ^i  V-  ^^< 
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laft-namod  writer  U  a  prof e«ed  anthropologbti  and  it  not  lgBO» 
rant  of  the  anatomical  facts  here  stated.  He  professes  to  rise 
above  anatomy  and  to  see  in  the  human  intellect  a  distinetioa 
snffloiently  wide  to  warrant  such  a  cbMsiileation.  Bat  soeh 
a  procedure  can  not  be  recogniaed  bj  science.  The  ehaiaeter 
relied  upon  is  not  onlj  not  one  which  the  laws  of  dasaUca* 
tion  will  sanction  ss  sufficient,  but  when  properiy  studied  it 
proVes  to  be  quantitative  only,  and  even  bears  those  marks 
of  continuity,  and  exhibits  those  intermediate  transitioiH 
stagCM,  wliich  clearly  show  the  connections  which  bind  man 
to  the  rest  of  the  animal  worid.  That  physically,  at  lesst^ 
man  is  an  animal,  no  one  can  deny  who  possesses  any  ade- 
quate conception  of  what  oonstitutes  an  animal,  and  this 
much  M.  de  Quatrefsges  frankly  admits.  Hb  body  is  made 
up  of  the  same  kind  of  tissues  as  those  of  all  other  highly 
ofganixed  animals — the  same  skeleton,  muscles,  nervous  sy»> 
tem,  digestive  apparatus,  blood-vessels,  secretive  and  excre- 
tive oigans ;  the  same  number  of  limbs  and  digits,  of  eyes 
and  ears,  constructed  with  the  same  mechanism ;  the  whole 
co-ordinated  and  operated  in  the  same  way,  performing  the 
same  functions,  if  any  of  which  are  suspended  the  same  evil 
results  ensue.  Moreover,  the  sensibilities  of  man  are  mani- 
fest  in  other  animals,  and  Descartcs^s  doctrine  that  they  are 
mere  automatons  is  not  only  an  insult  to  the  simplest  com- 
mon sense,  but  the  ridicule  of  both  philosophy  and  science. 
AVe  also  see  unmistakable  evidence  of  the  existence  through- 
out the  entire  animal  kingdom  of  a  degree  of  self-guiding 
power  which  is  strictly  identical  with  the  common  concep- 
tion of  mind,  to  a  certain  extent  proportioned  to  the  mode 
of  existence  and  the  wants  of  the  creature. 

These  facts  alone  would  be  amply  sufficient  to  assimihte 
man  completely  to  the  animal  life  of  the  globe.  But  these 
are  only  the  most  general  relations.  In  addition  to  them  we 
iind  that  the  particular  typo  or  plan  on  wliich  the  human 
iHkly  is  built  is  identical  \c\ll\  that  on  which  all  the  most 
highly  oi^niaed  anhiuds  aro  eot^roL^^xA.    Ki^'v^  \A:t^  ^ 
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ready  briefly  set  forth,  the  human  fikelcton  is  made  in  com 
plctc  tonfonnity  with  the  vertebrate  tjjje,  tlio  re|iroductivo 
BVBtem  is  strictly  niaiiinialian,  and  belongs  furthermore  to  the 
more  restrirted  groups  in  whicli  the  placenta  is  Iwth  decidu- 
ous and  discoidal.  Tliis  latter  character  is  shared  only  by  a 
irinall  group  of  animuls  composed  of  tlie  rodents,  tiiu  /mite- 
tivora,  and  the  bats,  in  addition  to  the  group  of  lemurs  and 
the  ajKie.  Within  this  narrow  sphere  man  is  immovably 
fixed  by  these  anatomical  characteristics,  which  he  can  no 
more  alter  than  a  leopard  can  change  his  spots. 

Of  all  the  families  belonging  to  this  grouji,  min  undoubt- 
edly most  resembles  that  of  the  apes.  Aside  from  that  general 
appearance  familiar  to  every  one,  but  not  formcj'Iy  believed 
to  poaeeM  any  ecientiflc  significance,  the  anatomical  study 
of  the  apea  has  revealed  the  most  astonishing  coincidence 
among  the  leading  charactera  and  thoae  of  the  human  liody. 
This  is  especially  true  of  the  Old  World  monkeys,  or  catar- 
rhine  apes,  in  which  the  dentition  is  identical  with  that  of 
man.  Among  these  there  are  species  in  which  the  head 
and  face  are  remarkably  conformed  to  the  human  type,  the 
nose  being  reduced  in  Semnopitheoua  naalcut  to  proper 
'  liuman  proportions,  and  tlio  face  being  nearly  destitute  of 
liair  except  a  surrounding  circle  of  wliiskera.  In  tlic  true 
anthropoid  apes  the  resemblance  to  man  is  still  greater.  Tho 
tall  here  disappears  as  completely  as  in  man,*  n  semi-erect 
posture  is  attained,  and  a  statni^  not  greatly  differing  from 
that  of  the  average  human  being  is  acquired.  If  before  the 
appearance  of  man  on  the  earth  an  imaginary  ]niuter  had 
visited  it,  and  drown  a  portrait  embodying  tho  tliorox  of  tho 
gibbon,  the  hands  and  feet  of  the  gorilla,  the  form  of  eknll 
of  the  chimpanzee,  the  brain-development  of  the  orang,  and 
the  countenance  of  SemnopHhecua,  ^ving  to  the  whole  tho 

*  Tb«  eowji  of  the  gibbon  conUln*  om  len  rertebni  thtn  that  of  nua 
(HmcIicI.  "  AnthropoKcnic,"  p.  ST5X  iiid  thin  (■  iIk  tnia  of  ttu  C«iV«xi  v<^ 
/hmh  (Mirirt,  "Leuoai  In  £lementv7  Amlonii,"  ^WV^i^^'^S^''™**™^'^ 
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averago  stature  of  all  of  theae  apesi  the  reanlt  would  hafe 
been  a  being  not  far  removed  from  our  eonoeptfon  of  tlie 
primitive  man,  and  not  widely  different  from  the  aetnal  eon- 
dition  of  certain  low  tribes  of  savages.  The  brain-devdop* 
ment  would  perhaps  be  too  low  for  the  aversge  of  anj  esi^ 
ing  tribe,  and  would  correspond  better  with  that  of  ootain 
microcephalous  idiots  and  cretinsii  of  which  the  human  nee 
furnishes  many  examples. 

But  not  only  do  the  highest  apes  thus  approach  the  human 
race ;  the  human  race,  when  all  its  varieties  are  understood, 
also  approaches  the  apes  in  a  scarcely  less  striking  manner. 
In  the  interior  of  the  Island  of  Borneo^  according  to  reliabb 
authority,  there  is  a  race  which  is  not  (Ustinguished  from  the 
apes  by  the  more  advanced  coast-dwellers  of  the  island. 
They  live,  says  Mr.  Dalton,  ^'absolutely  in  a  state  of  nat^ 
ure,  who  neither  cultivate  the  ground  nor  live  in  huts,  who 
neither  eat  rice  nor  salt,  and  who  do  not  associate  with  each 
other,  but  rove  about  some  [the]  woods  like  wild  beasts ; 
the  sexes  meet  in  the  jungle,  or  the  man  carries  away  a 
woman  from  some  camponff.  When  the  children  are  old 
cnougli  to  shift  for  themselves  they  usually  separate,  neitlicr 
one  afterward  thinking  of  the  other.  The  poor  creatures  are 
looked  on  and  treated  by  the  other  Dyaks  as  wild  beasts.^  ♦ 

The  Veddas  of  Ceylon  are  scarcely  superior.  They  live 
in  the  vast  forcfits  without  any  habitation,  and  possess  no 
flint  or  stone  implements.  They  can  not  count  or  discrimi- 
nate colors,  and  are  said  never  to  laugh.  In  the  jungles  of 
India  there  lives  a  race  of  low  stature,  round  head,  coaree 
black  woolly  hair,  dark-brown  skin,  low,  retreating  forehead, 
the  lower  part  of  the  face  projecting  like  that  of  a  monkey, 
thick  lips,  protruding  an  inch  beyond  the  nose,  a  long  body 
for  the  size,  with  short  bandy  legs,  and  arms  extending  almost 
to  the  knees.  They  live  chiefly  on  roots  and  honey,  have  no 
fixed  dwelling-places,  but  sleep  between  rocks  or  in  caves 

•«r  John  Lubbock.  "OriR\u  ot  C\^\\\t»\V«ur  ^-  «\  <Viot«i  fron  Moof^ 
"Nodeet  of  the  Indian  Army,*'  ^  4\i. 
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near  which  they  nuiy  happen  to  be  when  niglit  cornea  oo.* 
Du  Cbaillu  deecribca  a  sitnilar  pygmy  race  in  Africa,  ths 
Obongos,  as  does  Schwcinfurth  atill  a  third,  the  Aklow, 
wliile  the  Dokos  of  Dr.  Krapf  are  scarcely  Buporior.  Tbo 
Jdiings  of  India,  if  tlicy  be  not  identical  with  the  race  de> 
KcHbed  by  Mr.  Bond,  are  not  much  above  their  level.  Thaj 
are  said  to  have  "  no  word  for  a  Bupcrnaturul  being,  no  idea 
ot  another  life,  no  anccstor-woreliip,  and  no  fetiehism."  + 
Among  other  very  low  (savage  races  may  be  mcntlonud  tbe 
Fuegiang,  who,  though  of  rather  large  Blature,  are  nient;tlly 
little  superior  to  animals;  the  iiborigiual  Australians  of  the 
iDterior,  who,  along  with  other  simian  cliaracteristicB,  are 
nearly  destitute  of  the  fleshy  ranscles  constituting  the  calf  of 
.  tlie  leg  {gastrocnemius  and  eoleiu);  tlie  Papuans,  Ilutteo- 
tots,  Bushmen,  Aiidaman-Islandere,  CayajriniH  or  Wood  In- 
dians of  South  America,  the  aboriginal  Califomians  and 
root-diggera  of  the  Rocky  Monntains,  and  the  Esquimaux. 
Hany  of  these  tribes  and  races  live  almost  entirely  after  the 
nannor  of  wild  beasts,  having  oothing  that  can  be  called 
goverament,  religion,  or  lociety.  In  the  north  of  AaUantce 
ii  ft  race  remarkable  for  an  extraordinary  growth  of  the 
cheek-bones  under  the  eyes.  "  It  is  in  tite  form  of  horns  on 
each  side  of  tlie  nose,  and  so  longthat  in  some  instances  the 
man  had  to  squint  violently  to  see  at  all."  f 

Not  only  do  many  human  races  approach  the  animals  in 
mental  and  physical  qualities,  but  there  are  many  convincing 
facts  which  indicate  the  descent  of  man  from  the  ape  family. 
In  Hottentots,  at  least  in  some,  tbe  nasal  bon^s  ara  com- 
pletely ossified,  so  as  to  leave  no  trace  of  a  eutnre;  this  fact 
is  not  found  in  ordinary  men,  but  is  the  normal  twndition  of 
monkeys  and  apes,  even  the  young  ones.    The  arms  of 

*  Sm  unail  addreu  ot  Jude«  Chsric*  F.  Dtlj,  haton  tha  Amcricu  0«o-' 
gnphlnl   9od«tr,   IBTS,  quoting  Ur.  Bond,  ot  tlM  ladlu  1 
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nef^roes,  as  demonstrated  by  exhaiisttTe  obserrationt  made  bj 
Oould,  Broca,  Pniner  Bey,  Lawrenee,  and  othen^  are  rela- 
tirely  longer  tlian  those  of  Enropeant.  Tlie  differenee  is 
much  greater  in  all  the  families  of  apes. 

The  perforation  of  the  humems,  which  is  the  nonnal  con- 
dition in  the  apes,  rarely  oocnrs  in  Eoropeans,  while  it  is 
found  in  nearly  one  third  of  the  hnmeri  of  the  American  In- 
dians, In  most  men,  even  Europeans,  there  exists  a  mnsde, 
the  exienaor  coceygU^  which  is  a  vestige  of  that  which  raisee 
the  tail  of  all  animals  that  have  one.  In  the  tailless  apes  it 
is  less  mdimentary,  and  is  more  rarely  wanting. 

Human  paleontology  famishes  us  still  more  eondasive 
proofs  of  man's  simian  origin*  The  platycnemic  tibia,  rarely 
found  in  advanced  living  races,  but  more  frequent  in  certain 
low  savage  tribes,  is  of  so  common  occurrence  in  the  fossil 
remains  of  great  antiquity,  that  its  prevalence  among  the 
men  of  tliose  ages  is  no  longer  questionable.  Broca  shows 
that  such  tibiiB  are  direct  approaches  to  the  ape,  and  that,  in 
addition  to  the  flattening,  ^  the  bone  is  sometimes  bent,  and 
is  strongly  convex  forward,  and  its  angles  so  rounded  as  to 
present  tlie  nearly  oval  section  seen  in  the  apcs.^  This 
fiecnliarity  has  not  only  been  found  in  the  fossil  remains  of 
Kurope,  but  also  in  America,  where  Mr.  Heniy  Gillman  has 
found  the  flattest  tibia  ever  recorded. 

A  still  stronger  evidence  of  man's  descent  from  the  lower 
animals,  and  particularly  from  the  apes,  is  furnished  by  the 
])lienomenon  of  microcephalous  idiots.  Such  monstrosities, 
though  rare  in  civilized  nations,  sometimes  occur,  and  they 
are  now  believed  to  be  cases  of  reversion  to  the  ancestral 
type.  This  opinion  is  founded  on  extensive  and  systematic 
study  of  lar«fe  classes  of  facts.  Professor  Carl  Vogt,  who  has 
given  this  subject  years  of  close  study,  and  has  published  the 
results  of  liiii  olMcrvations  in  his  celebrated  ^'M^moirc  sur  les 
Microcoj)li:iles,''  comes  to  this  ooncJusion.  Among  the  peon- 
fiariticH  fseiwniWy  aceompawymw  \t\Vwc^\\v^V;  v^d  ^intin^ 
A»  ilih  dirwtion  are,  tbat "  t\\o  cohvoVdlXaota  ol  ^ctfiXswai 
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lees  complex  tliun  in  Bormal  mon,  the  frontal  sinut)  or  pnp 
jection  over  the  eyebrows  ia  largely  developed,  iinJ  the  jawa 
are  prognathous  to  an  effrai/ant  degree,  so  that  these  idiots 
somewhat  resemble  the  lower  types  of  mankiud.  .  .  .  They 
can  not  acquire  the  power  of  epeech,  and  are  wholly  incapa- 
ble of  prolonged  attention,  but  are  much  given  to  imitation. 
They  are  strong,  and  remarkably  active,  continually  gani- 
boling  and  jumping  about  and  making  grimaces.  Tlicy 
often  ascend  stairs  on  all-fours,  and  are  curiously  fond  of 
climbing  up  furniture  or  trees."  •  Microcephalous  skulls  aro 
of  quite  frequent  occurrence  among  the  fossil  remains  of  pre- 
bistoric  man  found  in  different  parts  of  the  world.  Consid- 
ering the  paucity  of  such  remains  thus  far  dli^covercd,  the 
number  of  microcephtloai  crania  foand  among  them  indicates 
vith  positive  certainty  that  these  monstrositiefl  were  many 
times  more  numerous  in  proportion  to  the  gcncrs.1  population 
than  at  present,  which  harmonises  perfectly  with  the  gonoral 
law  that  reversion  diminishes  in  frequency  in  proportion  to 
the  degree  of  removal  from  the  ancestral  type.  Micro- 
cephaly is  furthermore  closely  correlated  with  the  flatten- 
ing of  the  shin-bone,  and  the  extreme  case  of  the  latter  from 
the  mounds  of  Michigan,  above  referred  to,  was  also  micro- 
cephalous. A  microctpbaloos  idiot  is  simply  an  animal  with 
the  human  form.  Such  creatures  fall  under  tlie  dominion  of 
man,  the  same  as  domesticated  animals.  They  can  be  taught 
to  play  tricks,  obey  commands,  "  know  their  names,"  and  do 
certain  kl  ids  of  Be^^'ice,  the  same  as  a  dog  or  a  horse.  If 
they  are  ciises  of  reversion,  the  animal  to  which  they  revert 
must  have  resembled  them  in  many  respects,  although  not 
necessarily  so  closely  in  other  respects  as  in  the  brain  and 
skuli. 

Embiyology  further  corroborates  the  theory  of  the  de- 
scent of  man  in  direct  line  from  the  apes,  and  through  these 
from  the  lowest  forms  of  life.     The  cocc^eal  bones  in  the 
adult  human  being  are  closely  grown  tog&tlveT  vaA  SxKtGi5S^- 
■  l^wwin,  «  DcMcnt  ol  Han,"  veil.  ^  ^  Wl. 
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able,  but  in  the  embrjro  at  a  late  period  they  tre  free^  and 
constitute  a  true  caudal  appendage.    The  relative  proportioa 
in  the  length  of  tlie  arms  and  body  ia  not  the  aame  in  fol^ 
developed  persons  as  in  the  foetal  stages,  the  amiB  being  thea 
much  longer,  which  is  the  special  peculiarity  of  all  the  tribei 
of  monkeys.    The  human  foetus  from  the  iifth  to  the  sev- 
entli  month  is  covered  with  hair.    In  new-bom  infants  there 
is  little  difference  iti  the  facility,  with  which  the  hands  and 
feet  can  be  used,  and  the  eiflSciency  of  the  great  toe  as  an 
aid  to  grasping  is  not  greatly  inferior  to  that  of  the  ihnmbu 
It  has,  in  fact,  been  shown  by  dissection  that  all  the  muscles 
by  which  the  apes  move  the  thumbs  of  tlieir  feet  for  grasp- 
ing, etc.,  are  actually  present  in  the  human  subject,  ihoo^ 
atrophied  and  nearly  obliterated  by  long  disuse. 

But  embryology  does  not  stop  with  demonstrating  man*8 
simian  origin.  The  course  of  development  of  the  race  is  re- 
peated in  that  of  every  individual.  This  wonderful  recapit- 
ulation by  the  growing  embryo  of  the  steps  through  which 
the  race  has  passed  in  its  development  from  the  lowest  forms 
of  life  is  so  vivid  that  many  of  these  stages  can  be  distinctly 
recognized.  This  is  unquestionably  the  most  important 
truth  in  biology.  Not  only  is  the  ape-stage  of  man^s  devd- 
opnieiit  dearly  recognizable,  but  also  many  lower  ones. 
IWow  the  marsupial  and  monotreme  stageu,  during  which 
iniiwrtant  physiological  changes  take  place  corresponding  to 
the  peculiar  characteristics  of  the  animals  of  these  families, 
there  is  a  reptilian  stage,  and  a  piscine  stage.  In  these,  not 
only  does  the  embryo  greatly  resemble  these  creatures,  but 
its  internal  organs  have  the  form  which  the  latter  preserve 
through  life.  In  the  fish-stage  the  human  being  possesses 
the  undoubted  homologues  of  gills  and  swimming-bladders, 
which  are  subsequently  transformed  into  lungs  and  other 
organs. 

Facts  like  these,  equally  with  those  of  geology  or  astron- 
omy, are  calculated  to  carry  conviction  in  spite  of  all  efforts 
to  escape  it.    They  are  tlxeVr  o^im  ^^c^TaaTiJe^  w\d  only  »• 
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qaire  to  be  accepted  as  facts.  It  is  ignornoeo  of  nuili  fkCit^ 
or  doubt  as  to  wlictlior  they  aro  really  ertibllihed,  vUeh 
most  strongly  staads  in  the  way  of  the  popuhr  wxeptKOao  id 
luao's  animaJ  origin. 

The  effect  of  science  npoa  philosophy  fa  to  dmplifj  it* 
to  bring  it  down  from  the  clouds  to  the  cuHi,  to  incanute 
it,  to  dispel  the  mysticism  that  enshrouds  it,  utd  utaUIlh  it 
upon  a  basis  of  reality — in  a  word,  to  matarialiie  it  The 
facts  of  science  arc  multitudinous  and  hard  to  find  oat,  bat 
vim  obtained  thej  an  almji  limple,  ntloiial,  intdligiUe. 
fio^aiii  ind  bomeljr  are  tbc^  tha^  when  aeqnired  b7  long 
and  diligent  labor,  the  worM  Ii  not  ndafied  with  tliem. 
^16/  do  not  come  np  to  Ita  ideal  itandard  reaehed  by  pure 
intellectual  contemplation.  The  ideas  of  things  before  the 
facte  have  been  worked  out  are  always  tinged  with  many* 
colored  hues  and  trimmed  with  a  golden  border.  This  comes 
of  poetic  imagery  common  to  mind  itself.  It  is  tliis  that 
makes  all  truth  eo  unwelcome  when  it  is  first  announced. 
Truth  comes  tmadomcd.  It  is  straightforward,  plain,  and 
reasonable.    Therefore  it  does  not  satisfy. 

Xow,  nothing  could  certainly  be  more  roaaonablc,  In  the 
light  of  the  facts  within  the  range  even  of  ordinary  observa- 
tion, than  that  the  liDinan  race  has  descended  by  n  verf  long 
course  of  very  gradual  modifications  from  the  faiiiily  of  apes 
vhlch  resemble  it  in  so  many  reitpecta.  But  this  Is  an  iin- 
■velcome  troth.  It  Is  too  eoanw  an  idea.  Men  want  to  bo 
descended  from  gods.  Animal  ancestry  Is  too  simple.*  They 
can  see  how  this  might  be.  Some  families  trace  thoir 
pedigree  back  through  many  generationB.  The  conception 
is  perfectly  intelligible.  The  world  demands  an  origin  that 
ean  not  be  comprehended.  Then,  again,  and  there  is  no  use 
in  qualifying  it,  man  is  ashamed  to  admit  that  he  has  de- 
scended from  apes.     Every  educated  person  knows  that  he 

*Tlw  Tn^TMemblinoe  of  Ibe  tpet  tanim,\ii«U>&«t>M^iif^«i*^&t^^^^ 
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has  descended  from  the  inhabitants  of  Enmpe^  or  Ash)  or 
Africa,  when  nothing  analogons  to  what  we  call  dvilintin 
existed  there.    No  one  ehdms  that  his  aneestMi  have  ben 
created  since  the  historic  period.    In  fiMSt,  ereiy  bodj  kaowi 
that,  if  he  conld  trace  his  pedigree  far  enough  bade,  hi 
would  find  his  ancestors  to  have  been  baibarians,  even  m?- 
ages.    But  what  is  the  pedigree  of  the  sayagel    AnatOBH 
ically,  as  Huxley  has  shown,  the  ape  tribes  are  more  widely 
separated  from  one  another  than  man  is  from  the  nearest  of 
them.    And,  although  the  lowest  men  do  not  di£Eer  from 
the  highest  physically  as  widely  as  they  do  mentally,  BtiD, 
the  different  races  are  suffidently  distinct  to  be  classed  as  so 
many  species,  and  some  Tory  eminent  anatomists,  among 
whom  was  Professor  Louis  Agassiz,  maintain  that  their  dif- 
ferences are  so  great  as  to  preclude  the  possibility  of  their 
having  had  a  common  origin.    This  opinion  may,  however, 
be  now  regarded  as  ovcrtlirown,  and  the  monogcnetic  origin 
of  all  human  races  established,  and  this  to  a  great  extent 
independently  of  anatomy  and  on  philological  and  choro* 
logical  evidence.    But,  if  all  races  have  had  one  origin,  then 
the  origin  of  the  European  is  the  same  as  that  of  the  Hot- 
tentot or  the  Papuan.    Archeeology  emphatically  denies  the 
existence,  in  any  known  part  of  the  earth,  of  any  such  race 
as  the  European  prior  to  our  historic  period.    If  such  had 
been  the  case,  we  should,  as  Sir  Charles  Lyell  almost  face- 
tiously says,  constantly  find  evidences  of  his  existence  in  the 
shape  of  railroad-iron,  steam-boilers,  anvils,  anchors,  cog- 
wheels and  other  machinery,  and  all  the  materials  of  mod* 
em  civilization.*    And  we  might  suppose  that,  if  the  lowest 
savages  were  degenerate  descendants  of  such  a  race,  they 
would  at  least  preserve  some  traditions  of  their  former  great* 
ncss.    But  no  such  exist. 

That  there  are  low  races  of  men  whose  present  condition 

is  due  to  a  long  course  of  degeneration  from  a  once  far  higher 

Btate  is  not  only  possible  \>wl  even  probable ;  but,  if  this  is 
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ever  proved,  it  will  be  l><i'  the  discovery,  tiniong  such  tribes,  ot 
traditions  of  tlmt  higher  state  go  definite  as  to  render  esuapa 
from  this  concliiaion  iin])08sible.  In  termed  lute  or  traiiKitfoQ 
■tatca,  loo,  will  be  likely  to  appcor  in  siR-h  ciiee«,  Uitt  the 
gn&fVT  port  of  the  savage  races  fonnd  inhabiting  different 
parts  of  the  world  do  not  bear  any  adequate  evidences  of  uniih 
degpiicnition.  They  npiwar  to  bo  true  children  of  Xiiture, 
products  of  the  cosinit;  forces  at  work  in  the  organic  world> 
Whether  they  are  now  stationary  or  are  stitl  continning  the 
vork  of  development  which  has  brought  them  where  ttie^ 
ftre,  it  Is  difflcult  to  determine,  owing  to  the  secular  charaoter 
of  all  cliangcs  in  the  organic  world.  At  any  rate,  they  Mcm 
to  represent  the  highest  development  yet  attained  by  the 
men  of  their  line.  Their  post  is  not  higher,  but  lower  lad 
more  nearly  aseimJIated  to  the  animals  over  vhiob  many  of 
tliem  hare  as  yet  scarcely  acquired  dominion. 

It  may  be  ufely  given  as  the  opinion  of  tliose  naturalists 
who  accept  the  animal  origin  of  the  human  race,  that  at  some 
tine  and  in  some  part  of  the  world  some  one  group — it  may 
bare  been  a  very  limited  one— of  the  ape  family  acquired 
certain  of  the  characters  which  now  distinguish  the  Iminan 
from  the  simian  anatomy.  These  characters  are  few,  and 
may  be  thus  summed  up :  Increased  capacity  of  the  cranlnm 
and  increased  size  of  the  encephalon  (a  quantitative  distinc- 
tion only,  and  therefore  anatomically  of  veiy  little  weight); 
greater  complication  in  the  mechanism  of  the  brynx ;  the 
ereet  posture  of  the  body ;  the  plantigrade  character  of  the 
feet;  non-opposahillty  of  the  great  toe;  diminished  length  of 
the  arms  in  proportion  to  the  trunk ;  greater  or  loss  absence 
of  hair  from  most  of  the  body  and  limbs ;  double  curvatnre 
of  the  spine. 

These  and  a  few  other  minor  distlnottons  oonitltute  all 
that  separate  the  man  from  the  ape,  so  long  as  we  confine 
onrsctves  to  the  physical  aspects.  An  examlnolVun.  til  ^«Nn 
points  rerealt  a  cerUin  dependence  amoi\ft  ft^em  vNi^  w>  "Co^^ 
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on  tbo  priiiciplo  of  diiect  adiiplatioD,  they  would  all  flaw 
from  Boine  one  or  two  of  the  dndet  onea.  In  &ot»  from  the . 
firat-natned  diBtinotion  it  can  be  ihowii  that  all  the  othen,  aa 
well  aa  all  the  aeoondaiy  qnaUtlea  wUeh  ao  mueh  moie 
widely  diatinguiah  man  fhmi  the  animal^  maj  have  re* 
Bulted. 

The  fundamental  poatulatOi  In  attempting  to  aeeoant  lor 
any  form  of  organic  development|  ia  tiie  tendenqr  of  all 
organs  at  all  timea  to  vary  in  all  direotiona.  Thia  tendenqr 
ia  constantly  held  in  check  by  the  oonnte^law  of  heredl^p 
by  which  the  offspring  tend  to  resemble  the  parenta  In  iH 
respects.  The  very  fkcts  which  have  made  any  particnlar 
form  a  success,  t.  e.^  liave  enabled  it  to  exist,  are  oonstantlj 
co-operating  with  the  law  of  heredity  to  check  the  tendency 
to  variation.  The  possibility  of  the  existence  of  an  oiganiam 
of  a  given  form  is  a  partial  negation  of  the  possibility  of  an 
organism  of  a  slightly  different  form.  Such  forms  are  pre- 
sumed to  have  been  tried  and  to  have  failed  because  not 
advantageous.  But,  while  organic  fonns  are  constantly  kept 
within  this  narrow  groove  by  the  double  action  of  these  fprces 
of  hcrcility  and  selection,  it  is  also  true  that  variations  are 
occasionally  occurring  which,  either  because  they  never  have 
been  before  tried  or  because  tried  under  conditions  which  have 
since  changed,  prove  clearly  advantageoua  to  the  organism. 
Variations  of  this  nature,  instead  of  being  pruned  away,  are 
preserved  and  perpetuated,  and,  in  proportion  to  the  degree  of 
advantage  gained  by  the  variation,  not  only  that  degree  of 
variation,  but  al«o  the  number  of  individuals  bearing  it,  will 
be  increased.  It  is  believed  that  nearly  all  organic  progress 
can  be  explained  on  this  law.  It  is  a  mistake  to  suppose  that 
such  progress  is  continuous  and  uninterrupted.  It  resembles 
more  the  mode  in  which  an  army  moves  upon  an  intrenched 
enemy.  After  reaching  one  secure  position,  it  rests  for  a 
time,  to  ])rcpare  for  the  next  advance.  This  may  not  be  a 
directly  forward  movement.  It  may  be  by  the  flank,  with  a 
change  of  base  and  of  front,  ao  lYi-oX  V^aft  wi^tccj  V^  ^^osr 
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to  be  encountering  an  entirely  different  foriie,  But  ShIi 
move  !■  in  the  direction  of  advantage.  So  tbe  organic  lift 
of  tlie  globe  lias  advanced  by  irregular,  BucceBsive  etugcs,  vidl 
irregular  intervals  of  stagnation  and  frequent  partial  rctfMtS, 
many  cliangca  of  base  and  of  front,  and  all  in  a<  cordance  with 
the  nature  of  the  conditions  which  have  existed  in  the  can  (rf 
each  organism  at  any  given  time. 

Applying  this  general  law  to  the  transformation  of  tin 
anthropoids  to  men,  we  may,  and,  so  far  na  I  can  ncc,  rmut, 
■Mumo  that  the  particular  fonn  of  variation  which  cseftped 
the  pruning  process  in  the  first  instance  was  that  whidh  l^ 
fccted  the  mass  of  the  cerebral  heniisplicrcs.  In  tlia  Rn> 
tliropoids  the  arboreal  habits  of  the  majority  of  monk^jt 
bave  in  great  part  disappeared,*  tiie  size  of  the  animals  alone 
being  anfficient  to  render  it  precerlooa  and  diaadTaDtageona. 
Alrrady,  with  the  more  or  leu  complete  adoption  of  terres- 
trial habits,  a  long  step  had  been  taken  in  the  direction  of  at* 
taining  the  erect  posture.  If  ve  mppou  the  true  Anthre- 
fwidei,  or  simian  primogenitor  of  the  human  race,  to  have 
eombined  In  hia  physical  form  the  several  characters  iu  which 
the  anthropoids  aod  other  apes  most  resemble  man — vis.,  the 
fall  chest  of  HylobaUa^  tbe  gibbon ;  the  skull  of  £ngeco, 
the  chimpanzee;  the  short  arms  and  man-like  bands  and 
feet  of  the  gorilla ;  the  size  of  brain  of  Satj/rus,  the  orang- 
outang ;  and,  perhaps,  the  facial  features  of  iSemnqpithteut, 
VereopitKecus,  or  Mormon,  together  with  other  leas  prominent 
duractera  approaching  the  human  anatomy — we  sliall  per- 
ceive that  the  step  to  be  taken  will  bo  considerably  abridged 
from  that  which  now  actually  separates  man  from  any  one  of 
these  forms.  And  there  oan  be  no  valid  objection  raised  to 
such  an  assumption.    That  wteh  a  fcnin  once  existed  is  u 

*  Tba  nnttg  itlll  lubr.blU  tnoi,  bat  Iu  mercmanU  aiMrag  Ihrir  branchM  ar* 
dsKrtbad  u  ttrj  «lo«  and  Ubortd.  (Paper  bj  Hr.  Honuda;  before  ib>  Ameri- 
•aa  Auodalloa  for  the  AdianoemeDt  of  Sdcnce,  at  Baralopi,  1819.  "  I^o- 
rrtnllnja."  p.  M7.)  The  gorilla,  on  the  eaaimr7,  hu  alraailr  snrij  or  oplt» 
fonahen  lb*  trcea,  and  llTca  In  Junglca,  ulng  tta  toi«-Vmh>  V)  V^  wk  Vt  '&» 
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pfobtble  M  that  the  gorilla  or  orang  thoald  exlit  True, 
we  have  no  living  repreeentatlvee  of  juat  thia  fonoi  Imt 
neither  have  we  probably  any  living  repreientativee  of  the 
form  then  contemporary  with  thia  anppoeed  Antkiyfpoidei^ 
and  from  which  the  orangi  for  example,  may  be  rappoeed  to 
have  developed.  As  there  ezbted  then  no  true  men,  ao 
there  existed  then  no  true  gorilla.  None  of  the  forma  now 
in  existence  correspond  with  any  then  living.  All  have 
changed,  and  we  have  the  anthropoids  on  the  one  hand  and 
man  on  the  other.  These  have  all  doubtless  had  a  common 
progjsnitor,  if  we  go  far  enough  back ;  but  this  may  have 
been,  and  doubtless  was,  long  anterior  to  the  development  of 
Anthropaidsi. 

It  may  be  urged  that  we  hare  no  fossil  remains  of  this 
aasnmed  progenitor,  which  is  true ;  but  neither  have  we  any 
fossil  remains  of  the  progenitors  of  the  living  anthropoids. 
All  the  higher  simian  forms  are  of  late  tertiary  time,  and 
this  formation  is  very  poor  in  fossil  remains.  Besides,  the 
regions  of  the  world  in  which  all  facts  show  that  they  can 
only  have  existed  have  never  been  studied  by  paleontolo- 
gists, and  we  are  as  ignorant  of  what  treasures  may  remain 
in  store  for  this  branch  of  science  in  Central  Africa,  South- 
em,  Eastern,  and  Central  Asia,  aa  we  were  of  those  of  the 
Great  Plains  of  Montana  and  Wyoming  a  century  ago. 
There  is,  therefore,  no  reason  to  despair  of  finding  the 
*^  missing  link,"  so  long  as  the  pliocene  and  post-pliocene  of 
those  regions  remain  unexplored  by  competent  paleontolo- 
gists. 

Setting  out,  then,  with  our  Anthrap(nde§^  a  true  ape,  aa 
above  described,  living  mostly  on  the  ground,  walking  par- 
tially erect  by  holding  on  tp  the  small  undergrowth  of  the 
forests  and  jungles,  even  as  the  gorilla  is  known  to  do,  we 
bgve  bot  to  assume  a  tendency  to  vary  in  a  single  direction,  to 
JW  worked  out  before  the  eye  ot  >^e  mV^^  iS\  >^  T«ccA&^ln^ 
cbMoges  necemary  to  complete  the  UaxiaVXMsftL  v^  Ixi^xiaB^^ 
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ta  we  And  it  among  tbe  lowest  human  races.  This  variation 
niiist  Lave  been  in  tbe  direction  of  increase  of  l>ruin.  Pari 
poMU  with  the  increasing  organization  of  the  Vertehrata  has 
gone  on  increasing  mass  of  bruin.  From  tlio  Amji/hoxiis,  i» 
which  no  enlargement  of  tliu  spinal  cord  talies  place  at  the 
anterior  extremity  and  no  cranium  exists,  to  tlio  tislics,  the 
reptilta,  the  mammalia,  and  througliout  (ho  ascending  gradcti 
of  these  latter,  thia  proccsa  of  cejfkalizaiioii  lias  constantly 
kept  pace  with  the  general  degree  of  organic  development, 
not  always  in  exMt  proportion  to  tlie  latter,  but  in  a  sort  of 
corresponding  parallel  seiiea.  It  lias  reached  its  higlicst  ex- 
pression, at  the  extremity  of  several  lines,  \a  the  hoRie,  tbe 
dog  (wolf),  the  elephant,  and  the  ape,  particularly  in  the 
orang-outang.  ^Ve  nmy  suppo.se  that  tho  muss  of  bruin  in 
Antltropoidea  was  equal  to  what  we  now  find  it  in  the  oning, 
whereby  the  former  would  bavo  the  advantage  of  the  latter 
by  a  tnily  ImmeiiM  period  of  time ;  and,  tltcrcfura,  among  the 
valid  rcaMna  to  be  given  for  man'i  •uprcinacy  would  bo  that 
he  has  bad  tbe  start  of  all  other  creatures,  chronologically 
speaking,  and  therefore  has  held  tho  field. 

Under  the  lav  of  Katural  Selection,  overj-thing  is  an  ad- 
Tantage  which  acrves  to  protect  individuals  from  destruction 
from  outer  enemies,  both  organic  and  inorgnuic,  or  which 
enables  them  better  to  secure  the  means  of  BubslAtcnec.  A 
race  of  largo  apes  living  In  the  vast  forests  of  Ccntnit  Africa 
or  tropical  Asia,  where  lions,  tigers,  leopards,  and  many  other 
large  and  ferocious  camivora  abound,  would  bo  the  con- 
stant prey  of  these  beasts,  and  especially  liable  to  have  their 
young  carried  off  and  devoured,  thus  rendering  the  exist- 
ence of  the  species  precarious.  Lacking  most  of  the  means 
of  defense  as  well  as  of  escape  necessary  to  p:revcnt  destmc- 
tion  from  sncli  creatures,  the  only  substitute  pcssible  for  these 
is  increased  sagacity  or  canning  !n  oatwitting  their  cncniics. 
But  increased  sagacity  can  only  come  of  increased  brain-mass 
hi  relation  to  size  of  body.  Tlieee  creatures  must  have  con- 
stantly fonnd  themselves  "  pat  to  their  wits*  oad**  to  dsisSu^ 
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means  of  preventing  indiattaclM»mdw0  aeem  fnlllf  joitifled 
in  BiippoBing  thaty  from  the  reenmmoe  of  audi  effortBi  in  whidi 
bodily  efficiency  waa  not,  and  mental  eJHeiency  waa^  aoldj 
relied  on,  the  development  of  the  eerebnl  lobea  went  on 
rapidly  under  the  law  of  dlreet  adaptation.  Bnt,  from  the 
increased  protection  thoa  randered  both  to  adnlta  and  to 
offspring,  the  number  of  the  latter  enabled  to  anrrive  waa 
increased,  and  these  inherited  die  inereaaed  brain-power  of 
their  parents,  and  again  transmitted  it,  with  an  additional 
increment,  to  their  ofbpring. 

In  addition  to  this  nqpdive  inflnenee^  whieh  waa  periiapa 
the  strongest,  there  waa  alao  the  poattive  influence  exerted  In 
the  same  direction  in  the  atrngglea  of  these  ereatorea  for  the 
means  of  subsistence.  The  discontinuance  of  their  arboreal 
habits  put  a  vast  amount  of  their  natural  food  beyond  their 
reach.  The  rich  nuts  that  bung  from  the  branchea  of  tall 
trees,  the  dates  and  other  delidoua  fruits  of  the  palm,  the 
pkntain,  and  the  banana,  must  now  be  watched  till,  ripened 
by  time,  they  fall  to  the  ground,  if  happily  the  lesser  monk- 
eys,  the  squirrels,  and  the  bears  have  not  already  devoured 
them  all.  These  losses  must  be  made  up.  This  can  only  be 
done  by  increased  cunning ;  and  here,  again,  the  direct  im- 
pulse to  further  brain-development  is  exerted.  From  these 
two  influences  acting  in  the  same  direction,  aided  by  natural 
selection,  the  entire  amount  of  cerebral  increase,  with  ita  oor> 
responding  cmnial  enlargement,  necessary  to  bridge  over  the 
chasm  between  the  true  ape  and  the  true  man,  between  the 
Iiighest  animal  and  the  lowest  human  brain,  can  be  readily 
accounted  for  without  exceeding  the  time-limits  within  which 
geology  requires  this  differentiation  to  have  taken  place. 

It  remains  to  consider  how,  from  tliis  one  alteration  in 
the  animals'  form,  all  the  other  differences  between  apes  and 
men  would  naturally,  if  not  necessarily,  follow.  Take  first 
the  completion  of  the  erect  posture,  already  so  far  carried  on 
in  consequence  of  the  change  from  an  arboreal  to  a  terrestrial 
existence.    The  argument  tVial  l\i^  mcKaaR^^^V^  ot  brain, 


430     SECONDARY  AGGnEOATlOS.— ASTHROPOOENY. 

by  placing  too  great  etrain  on  the  muscles  of  the  neck,  tends 
to  ratM  the  head  to  a  position  more  nearly  on  a  line  with  the 
axis  of  the  body,  in  which  it  ie  more  easily  supported,  is  not 
without  great  force.  An  increase  of  weight  in  the'  brain- 
substance  alone  of  from  two  to  three  pounds  is  no  small  con- 
sideration in  itself,  when  we  remember  tbut  a  horizontal 
animal  must  carry  this  mass  at  a  right  angle  to  the  vertical 
axis,  and  this  extended  from  the  body  to  a  greater  or  less 
distance.  But  tlie  weight  of  the  cerebral  eiilistanco  is  prob- 
ably much  less  tkin  half  of  the  real  increase  of  weight  to  be 
sustained.  The  t-oncs  of  the  head  must  be  correspondingly 
enlarged,  and,  being  nearer  the  circumference,  the  increase 
of  mass  is  larger  in  proportion.  Then  the  whole  head  must 
undergo  a  similar  enlargement,  bo  that  the  contrast  is  not  at 
all  exaggerated  when  we  compare  the  head  of  s  miorocepha- 
lons  idiot  with  a  normal  human  head.  Under  this  constant 
influence  there  can  be  no  doabt  that  there  would  be  a  gradual 
adjustment  of  the  head  to  the  position  in  which  it  is  moat 
easily  carried — that  ia,  vertically  over  the  spinal  axis. 

If  it  be  asked  why  the  same  it  not  the  case  with  other 
animals,  the  answer  is,  first,  that  the  weight  of  brain  is  never 
BO  disproportionally  increased  in  these ;  and,  secondly,  their 
habita  of  life,  aa  well  as  the  entire  ose  of  all  four  of  their 
dmba  in  the  act  of  locomotion,  forbid  any  anch  transforma- 
tion. In  other  arboreal  animals  whose  forc-linibs  are  stitl  em- 
ployed as  true  legs,  as  in  the  sqnirrels,  a  tranution  from  the 
life  in  trees  to  one  on  the  ground  would  result  in  the  greater 
assimilation  of  the  fore-legs  to  those  of  other  gronnd  animals, 
which  has  perhaps  been  the  case  with  some  nxlcnts.  In  such 
cases  the  change  tends  to  make  the  animal  more  strictly  a 
quadruped.  In  the  ape  family,  however,  so  different  is  their 
mode  of  climbing,  and  so  dissimilar  the  nature  and  confonna- 
tion  of  their  anterior  extremities,  that  it  might  be  supposed 
s  priori  that  the  course  of  difierentiation  wonld  be  in 
the  opposite  direction,  and  that,  on  the  distwntinuancc  of 
arboreal  habits  and  the  adoption  of   teneiXnA  (ff^e%^  "C&k 
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modifications  of  stmetuie  neoeMurjr  to  adapt  the  anioMl  to 
the  new  mode  of  existenee  would  bo  aiieh  aa  to  rendar  it  ca- 
9ent\B\iy  ti  biped.  Bothtfae&»o-aiidhliid-limbaof  amookej 
are  very  poorly  adapted  to  loeomotlon  on  the  gnNmd,  hnti  ai 
the  UBo  of  the  bind-limba  for  tUa  pniposa  woold  be  wboDj 
indispenBable,  the  only  qneation  would  bo  that  of  the  modi- 
fications  which  the  fore-limba  wonM  bo  likely  to  mideigow 
Already  admirably  adapted  for  prehensioa  and  for  the  ooo- 
vcyance  of  food  to  the  month,  and  oonstantly  in  nee  for  a 
great  variety  of  other  acto  analogona  to  those  for  whidi  men 
employ  their  hands,  it  is  to  be  expected  that  when  no  Irager 
used  for  climbing  they  would  still  further  come  into  use  in 
the  performance  of  these  latter  acta.  This  would  be  all  the 
more  natural  where  the  new  mode  of  life  was  to  be  led  in  the 
midst  of  a  tropical  forest,  where  the  dense  growth  of  under* 
brush,  vines,  and  trees  would  often  be  so  great  as  to  render  it 
impossible  for  a  man  to  penetrate  it.*  Here  the  fore-limba, 
previously  so  serviceable  among  the  branches  of  the  trees, 
would  be  no  less  serviceable  in  holding  on  to  the  smaller 
growths,  and  thus  supplementing  the  awkward  movements 
of  the  hind-limbs.  Even  without  increased  brain-develop- 
ment, the  natural  tendency  under  such  circumstances  would 
bo  toward  the  development  of  true  hands  as  well  as  true  feet. 
But,  when  the  protection  of  the  animaPs  life  from  stronger 
enemies,  as  well  as  the  supply  of  food  to  maintain  its  subsist- 
ence, came  to  depend  upon  strategy,  craft,  cunning,  and 
all  the  forms  of  mental  superiority,  then  it  would  be  that 
free  and  dexterous  hands  would  be  of  the  greatest  service. 
IVe  rarely  reflect  what  an  immense  advantage  man  has  over 
the  other  animab  in  being  able  to  perform  the  acts  of  loco- 
motion by  means  of  only  two  of  his  limbs,  leaving  the  other 
two  free  to  be  used  for  a  thousand  other  purposes.  While 
we  may  lament  that  man  has  not  been  endowed  with  wings 
with  which  to  navigate  the  air  and  defy  all  obstacles  upon 

^  See  iJuoiboldt's  detcrlptlon  of  %  ^cwit^  Km«AeKBitoc«it^  in  "  Daa  pichtlkbt 
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the  enrtli,  we  may  find  some  coHBolation  in  the  fiict  tliat  flu  I 
wings  of  a  bird  are  tLo  homologuoa  of  our  liaiuU,  mid  tluU 
tliey  liavo  no  otLer  substitute,  ,'f  any  one  were  obliged  to 
take  U'ingB  at  tlic  exiwnac  of  Im  liaiKlm,  lie  would  duubtlflM 
prefer  to  be  wingless.  And  it  is  a  Bug^stive  tlioiigtit,  tlioogfa 
doubtless  tlie  naked  truth,  that  man  owes  his  Iiunda  ro  tlie 
oireunibtanee  tli.it  the  primordial  aneeetor  of  his  lino,  itt  the 
bft$e  of  the  mairunnli.in  class,  was  foreed  to  inhabit  tlio  trees. 
Hands  were  not  originally  made  to  wield  the  ptn  or  the 
hatiimer,  or  to  hohl  the  plow,  hut  to  grufp  the  limbs  c^  the 
trees  in  the  vast  wildc-rnesscs  of  the  tropi<'s,  and  enable  their 
posM^Esors  to  live  among  their  branches.  In  tlii«  strictly 
arboreal  life  there  were  inpjiy  uses  to  which  tlie  hands  were 
put  besides  those  of  simple  climbing;  but  when  brought 
down  to  earth,  where  the  primary  function  could  no  longer 
be  exercised,  the  secondary  ones  came  to  aMume  the  chief 
importance,  and  continued  to  increase  in  number  and  variety 
until  they  reached  the  condition  now  taken  by  the  human 
hands. 

But  what,  it  may  be  asked,  has  all  this  to  do  with  the 
erect  posture)  Every  thing.  "With  all  tendency  to  "go 
on  dll-fours  "  removed,  and  with  the  feet  capable  of  sustain- 
ing the  body  without  the  handa,  there  was  notliing  to  lose 
and  evety  tiling  to  gain  by  the  adoption  of  a  vertical  position. 
The  art  once  fairly  acqnircd  of  balancing  the  body  on  the 
bind-limbfl  alone,  and  of  progressing  thus  balanced,  with  the 
hands  free  to  perform  all  other  ser\-icc8  n.-quired  by  the  sur- 
rounding conditions,  t)io  habit  of  bringing  the  entire  spine  into 
a  vertical  line  would  soon  be  attained  from  nn  unconscious  com- 
pliance with  the  mechanical  conditions  of  equilibrium.  Tho 
effect  of  iscreascd  brain-development  would  be  to  make  the 
hands  more  and  more  serviceable  as  auxiliaries  in  defense. 
In  the  procuring  <^  food,  and  in  the  various  higher  forms 
of  exercise,  such  as  are  cbaraeteiistio  of  the  hands  of  men, 
and  to  withdraw  them  more  and  more  from  duty  as  in- 
struments  of  locomotion.     The  vlui\o  d  ^'Aa  VtA.'OKnnn 
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would  bo  exertod  in  the  direotfon  of  estaUbblng  die  eieok 
posture. 

All  tliat  has  been  Baid  of  the  differentiation  of  the  handa 
and  their  Bpecialization  for  the  high  purposes  of  ezistenee  aa 
a  means  of  bringing  about  the  erect  posture  is  equallj  true  of 
the  Bpecialization  of  the  feet  for  purposes  oflocomotion.  In 
the  arboreal  state  both  pairs  of  limbs  were  adapted  for  grasp- 
ing. Both  were  provided  with  distinct  opposable  thumbs^  and 
could  be  u&ed  indifferently  for  most  of  the  actions  which  an 
arboreal  life  required.  On  the  change  to  terrestrial  life  these 
qualities  in  the  forward  members  were  increased  and  inten- 
sified, while  in  the  posterior  ones  they  fell  into  disuse,  and 
became  gradually  more  and  more  atrephied  until  the  oppoea- 
bility  of  the  great  toe  was  finally  lost,  and  the  entire  foot 
underwent  so  complete  a  transformation  that  it  has  required 
the  closest  anatomical  study  to  work  out  the  homologies. 
That  this  has,  however,  been  done,  we  may  state  upon  the 
highest  authority,  that  of  Professor  Huxley.  While  the  hands 
and  feet  of  men  seem  to  differ  so  much  more  from  each  other 
I  than  do  the  fore  and  hind  hands  of  the  apes,  it  is  now  made 
clear  that  the  distinction  is  functional  or  physiological  only« 
and  not  morphological.  In  point  of  fact,  the  fore  and  hind 
limbs  can  not  be  homologically  compared  either  in  men  or  in 
apes,  not  being  constructed  alike,  although  the  hind-limbs  of 
the  apes  are  homologous  with  the  feet  of  man,  as  their  fore- 
limbs  are  with  his  hands.  The  resemblance  in  the  apes  be- 
tween the  fore  and  hind  hands  b  due  to  the  specialized  form 
which  differently  constructed  organs  have  assumed  in  virtue 
of  the  similarity  in  the  functions  which  their  mode  of  life 
required  them  to  perform.  The  subsequent  differentiatioik 
of  the  feet  of  man,  on  account  of  a  change  in  those  conditions 
in  which  hands  and  feet  were  called  upon  to  perform  en* 
tirely  different  functions,  was  perfectly  normal,  and  repre* 
sents  rather  a  partial  return  to  the  original  type  than  any 
wide  deviation  from  it.  Certain  it  is  that  increased  brain* 
development^  by  originating  new  \)lw»  Iot  >iN\^  V^s^^  Vcv^jc^<\nL« 
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patiblo  with  tlicir  functions  as  aids  to  locomotion,  tended,  by 
the  same  amount,  to  restrict  the  feet  to  tlie  Eole  perfonnanco 
of  that  function,  and  thus  contrtbntod  to  the  estnltlishuient 
of  the  erect  posturo  which  is  olono  in  harmonjr  with  tlie  mo- 
di&nical  conditions  of  a  two-legged  onimal. 

The  only  other  prominent  consideration  to  be  added  14 
that  which  concerns  tho  vocal  organs,  and,  altliough  it  iniitt 
be  confessed  tliat  no  more  important  faculty  exists  than  tliat 
of  speech,  and  that  while  tliis  is  common  in  some  form  to  all 
known  human  races,  and,  bo  far  as  known,  is  absent  from  all 
other  animals,  so  as  to  bo  properly  regarded  as  one  of  the 
leading  distinctions  wliich  separate  man  from  nil  other  forms 
of  life,  still  tho  readiness  with  which  the  development  of 
the  vocal  organs  follows  from  the  prinuuy  condition  of  In- 
creased  bnin-mass  rendera  this  character,  properly  viewed^ 
one  of  the  easiest  to  account  for  on  strictly  natoral  principles. 

Nearly  all  mammals  possess  •  well-developed  larynx,  and 
in  most  of  them  it  is  employed  for  precisely  the  same  pnr- 
pose  as  is  that  of  man,  viz.,  to  create  audible  sounds  which 
convey  a  definite  meaning  to  others.  This  may,  in  its  ulti- 
mate analysis,  be  regarded  as  the  definition  of  speech.  On 
this  view,  all  animals  capable  of  conveying  an  idea,  however 
wmple,  by  means  of  a  vocal  sound,  however  mdo,  may  be 
•aid  to  be  posseBsed  of  speech.  But  this  would  equally  apply 
to  insects  which  produce  sounds  by  various  forms  of  stridu- 
lation  not  at  all  analogous  to  vocalization.  For  these  have  a 
definite  object  in  view,  and  their  calls  are  successful  in  socur- 
ing  this  object.  Remarkable  differentiations  in  the  larynx 
are  common  in  many  vertebrate  fomi».  The  amphibians 
have  a  well-developed  larynx,  and  most  of  them  utter  load 
and  shrill  notes.  In  toads  there  Is  a  loose  membrane  adja- 
cent which  can  be  greatly  inflated,  and  which  thus  assists  in 
the  production  of  the  loud  and  disagreeable  sounds  which 
these  creator^  make  at  night.  The  Re/ailia,  nngolarl^ 
enough,  mpo  for  the  most  part  ukut^  Wt  Ow  Vvt&V'^^'^^ 
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have  undoubtedly  descended  from  them,  pment  eome  of  dia 
most  remarkable  laryngeal  developments  f amidied  bj  As 
animal  kingdom.    The  mudcal  powers  of  birds  are  due  to 
this  f  aety  and  here  the  vocal  cords  are  variously  ntodifled  to 
produce  the  results.    In  the  whoopingHsrane  {Gru9  Amen- 
canus)y  and  also  to  a  less  extent  in  the  sand-bill  eraae  ((r. 
Canadmsfs)^  there  existSi  in  addition  to  the  rsgolar  voeil 
organs,  an  exceedingly  long  tube  eonneeted  with  them,  and 
consisting  of  the  trachea  incased  in  a  mass  of  ossified  tissQS^ 
and  coiled  several  times  round  to  increase  its  length.    This 
tube  serves  to  intensify  the  sound,  and  gives  it  %  peenliar 
tone  which  can  be  heard  at  an  immense  distance^  and  long 
after  the  aspiring  bird  in  its  vast  upward  qreles  has  been  lost 
to  view. 

In  ino8t  mammals  the  ability  to  multiply  and  vary  sounds 
is  generally  much  limited,  whidi  is  supposed  to  be  in  great 
part  due  to  the  imperfect  nature  of  the  sonorous  cavities 
adjacent  to  the  larynx  rather  than  to  the  imperfection  of 
that  organ  itself.  M.  Emile  Blanchard  thinks  that,  but  for 
this,  dogs  would  be  found  to  possess  a  considerable  degree  of 
speech.  In  the  monkey  tribe  the  laiynx  is  highly  differen- 
tiated, and  does  not  seem  to  be  much  inferior  to  that  of  man 
himself.  There  is  great  variety  and  doubtless  much  expres- 
siveness in  the  chatter  of  these  creatures,  and  some  monkeys 
arc  capable  of  uttering  sounds  of  immense  volume,  as  the 
so-called  "  howling-monkeys.'*  But  the  anthropoid  apes  seem 
to  be  for  the  most  part  silent,  and  make  little  or  no  use  of 
the  highly  developed  vocal  organs  which  they  possess.  Mr. 
Darwin  claims  that  this  is  not  by  any  means  a  solitary  in- 
stance in  nature,  and  names  various  birds  whose  vocal  appa- 
ntus  seems  to  be  equally  elaborate,  some  of  which,  as  the 
crow,  merely  croak,  while  others  pour  forth  rich  and  varied 
melodies. 

^ut,  although,  as  we  have  seen,  various  creatures  employ 
their  vocal  apparatus  for  de^uite  'pa^r^c^  wi's^a^'^  to  those 
^or  which  man  employs  Via,  ai\\\  \t  \a  Vs^qti^  ^«5C\^i^  SNm^. 
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man  is  the  only  being  on  the  globe  thnt  has  adviinced  to 
the  point  of  employing  arbitrary  Bigns  t<>  embody  ideas  which 
they  do  not  naturally  euggcet,  and  of  uniting  many  such  into 
connected  articulate  e]>eecb.  But,  in  viowing  this  apparently 
Balient  distinction,  we  nmst,  as  heretofore,  rcsiat  the  tendency 
■wbieh  conBtitutea  the  chief  fallacy  of  all  attempts  to  compare 
man  with  the  lower  animals,  to  contrast  wide  extremes  wliile 
ignoring  intennediato  facts.  Barely  referring  to  the  fact 
that  the  genetic  study  of  human  language  leads  to  the  belief 
that  thousand)!  of  words  now  wholly  arbitrary  have  grown 
out  of  original  sonnd-wonls,  or  onomiitopojia,  we  may  note 
that  the  languages  of  certain  living  races  scarcely  rise  above 
thb  level.  That  gesture-language  preceded  sound-language, 
or  developed  j?«M^Msw  with  it,  there  is  much  evidence,  and 
In  many  of  the  lower  animals  it  Is  far  more  expressive  than 
the  Bcanty  sounds  which  they  can  alone  make.  There  exist 
At  the  prvsent  day  races  of  men,  u  the  Znlli  and  Arapaha 
Indians,  or  the  Bushmen,  who  depend  so  much  upon  gesture, 
It  u  said,  that  they  ean  only  with  the  greatest  difficulty  con- 
Toy  the  Amplest  ideas  by  speech  alone,  or  in  the  dark.* 

The  great  relative  imperfection  of  the  languages  of  vari- 
ons  savages  has  been  repeatedly  pointed  out  by  ethnographers 
and  philologists.  Many  lack  the  verb  "to  be"  entirely. 
There  are  no  general  or  abstract  terms,  nnd  all  nouns  may  bo 
■aid  to  bo  proper  nouns.  While  the  Shoslione  Indians  have 
Itoig  bolophraiitic  words  to  express  various  kinds  of  going, 
mcli  as  going- on-horseback,  goingK}n-foot,  going-over-the- 
tnoantain,  and  still  more  compound  ideas,  tliey  have  no  sim- 
ple word  "  to  go."  Then,  again,  as  tliu  vocal  organs  are  ca- 
pable of  making  a  great  variety  of  sounds,  we  find  tlmt  those 
of  savages  do  not  necessarily  conform  to  the  eophonioas  ones 

*  Bpencer'*  "PrinrlplM  of  SodologTi"  *ol-  li  P'  !**•  Thb  aUlmneBt  bu, 
been  denied  of  the  Anpiboci  by  penocu  well  loqiuiiiled  with  that  tribe  (Oolo- 
nd  OutM  ¥Kllti7,  In  "  Anoukl  Report  of  tbt  Bonw  ot  BthooiogT,"  lST«-'60, 
p.  Ill))  It  li  alw  now  known  M  b«  notntt  ot  Um  SiiU>,«ln  hw«  v>A4^ 
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embodied  in  cnltiTated  lugiiagea.  Words  ave  often  the 
merest  grouts  or  docks,  and  in  some  langosges  it  woold 
be  impossible  to  spell  oot  the  prononeistion  of  manj  of 
them.*  These  erode,  ondifferentisted  sonnds  ean  senredj 
be  Gslled  words,  and  jet  monosjlhtUo  words  all  rest  oo  Terj 
similar  claims.  It  may  be  troly  said  that  there  are  homaa 
langoages  which  are  not  artienlate,  or,  at  least,  which  are  no 
more  so  than  are  the  Tarioos  sonnds  expressing  ideas  whlek 
certain  of  the  lower  animals  are  capable  of  making.  AD, 
therefore,  that  can  still  be  said  in  &Tor  of  language  as  an 
exdusiTely  homan  attribote  is,  that  eren  the  crodest  hnman 
langoages  contain  a  somewhat  laiger  nomber  of  eipressire 
soonds  than  can  be  mardialed  by  any  other  animaL 

The  amoont  of  actoal  modification  which  the  larynx  of 
man  has  nndeigone  is  very  slight  compared  with  the  progress 
made  in  speaking.  It  is  probable  that,  with  their  present  or- 
gans and  the  proper  incentive  to  their  ezerdte,  the  higher 
apes  coold  otter  all  the  soonds  embraced  in  some  rode  Ian* 
goages.  Practice  alone  is  all  that  would  be  needed  to  adapt 
the  organ  to  the  fonction,  and,  according  to  the  law  of 
direct  equilibration,  or  morphological  adaptation  prodoced 
by  ose  alone,  the  highest  perfection  in  the  form  of  the 
organs  themselves  might  be  reached.  The  condition  re- 
quired, however,  is  the  incentive  to  practice.  This  is  the 
result  of  a  variety  of  circumstances,  none  of  which  would 
avail  without  a  certain  degree  of  mental  development,  or 
intelligence,  as  the  primary  and  initial  condition. 

The  degree  of  sagacity  amounting  to  actual  intelligenee, 
which  we  so  frequently  observe  in  domestic  animals,  particn- 
larly  in  the  dog,  is  still  far  short  of  that  required  to  initiate 
articulate  speech.  The  suggestion  of  M.  Emile  Blanchard  that 
certain  animals,  as  monkeys,  would  probably  have  been  able  to 
communicate  orally  with  man,  but  for  a  defect  in  the  buccal 
cavity  and  other  sonorous  passages,  which  differ  more  in  man 
tbM  doe§  the  larynx  itseli,  \%  wostlVv  ^ntldering«  but  upon 

•  Trior,  ••  PrlmlUvt  C«\uii%r  BoitoSKWW^w^V V W^ 
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tlio  whole  it  eeeiDB  that  the  tnie  caase  of  the  daflelea^  Um 
in  the  brain. 

If  a  microcepltaloiu  idiot,  with  from  flf^  to  atx^^V* 
cubic  Inches  of  brain,  can  not  be  tanght  rmllj  to  ipNk  10m 
other  men,  although  poaeeMing  all  the  oigtm  m^yed  In 
this  procesa  exactly  like  other  human  beiiigd,  it  ean  lurdly  be 
expected  that  the  chimpanzee,  with  nenrly  t^  Iraoiin  atatofe 
and  only  thirty-five  cubic  inches  of  brain,  ooold  be  tnglit  to 
talk,  even  if  all  ita  organs  were  prectBely  the  pune. '  And 
this  may  be  taken  as  a  fair  type  of  the  relation  betreen  brtln 
and  si^e  of  body  among  the  most  Intelligeirt  of  Um  lower 
animnU.  The  full  constdoration  of  thla  eabjeet  brings  out 
into  greater  and  greater  prominence  the  salient  feet  that  It 
ti  bU  disproportionato  brain-mais,  even  among  the  lowMt 
itTagei,  that  niakea  man  to  diffir  tnm'  the  rest  of  the  inlnul 
world,  and  that  out  of  this  one  faot,  u  e  sufficient  primarj 
datumt  all  other  dUtlnctloni  natarall/  grow.  Indeed,  when 
we  give  due  weight  to  this  factor,  we  are  forced  to  concede 
that  not  onlj  is  it  sufficient  satisfactorily  to  account  for  all 
the  collateral  results,  but  that,  following  up  Its  Qatoral  geneala, 
^edsely  incb  retolts  must  necessarily  be  erolred. 

"While  Increase  of  brain  Is  the  efficient  mum  of  lo  many 
other  prominent  qualities  which  are  regarded  u  atrictly  hu* 
man,  this  Increase  must  alao  be  regarded  as  an  ^ect;  and 
one'  of  tlie  chief  causes,  which  along  with  othcn  have 
eonduced  to  It  in  the  primordial  animal  state  of  the  race,  has 
undoubtedly  been  the  tendency  to  aauoeiate.  But,  again,  this 
tendency  Itself  may  not  have  arisen  ns  the  most  powerfnl 
causal  Influence  ontll  the  long  secular  effect  of  other  less 
powerful  causes  had  carried  the  prot-ess  of  braln-devclopment 
to  that  point  from  which  the  matnal  advantages  of  such  asso- 
ciation to  the  maintenance  of  the  species  had  began  to  bo 
permived.  Tlias  have  all  the  varied  influences  mutually 
aided  one  another,  now  appearing  as  causes  and  now  aa 
effecta,  until  the  result  which  we  l^ud  Vm'Vksu  tewSoK^. 
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I  haT«  fpoken  of  braln-iiiMS  withant  mmtloiiiiig  snj 
qnalitatlTe  development  as  attending  tUa  qnantitatiTe  oimu 

I  There  it  no  doubt,  however,  that  the  bndn  Iiaa  not  00I7 
fffown^  but  t]iat  it  haa  alao  devdqp$d.  Along  with  incraaae  <^ 
maaa  there  haa  undonbtedly  gone  inereaae  of  atmetare  in  ihm 
brain  aa  well  aa  in  all  other  organa,  and  in  otganiama  in  gen* 
end.  Thia  fact,  while  it  haa  many  valuable  bearing*,  b  ee- 
peeially  effective  in  explaining  one  of  the  oliief  diffleultiea  ia 
the  way  of  tlie  theory  of  man^a  deaeent  from  the  animal  world 
below  him. 

Tlie  opponenta  of  thia  theory  are  fond  of  alluding  to  ibm 
fact  tliat  among  aavagca,  and  even  among  the  remains  of  pn)* 
historic  man,  crania  of  laige  capacity  are  frequently  fonndy 
and  also  to  the  fact  tliat  tlie  avoraifo  cranial  capacity,  even  c»f 
the  sniallcst-lioaded  raeca,is  greatly  disproportional  to  that  of 
the  anthropoid  apes  which  approach  or  exceed  the  human 
stature.  Mr.  A.  K.  Wallace  concludes  that  ^tlie  average 
cranial  caimolty  of  the  lowest  savagea  is  probably  not  less 
tlian/iv  iixths  of  that  of  the  highest  civiliaed  raoos,^  and  he 
cites  cases  in  which  the  brain  of  an  Esquimau  measured 
llS'l  cubic  inches  and  of  an  Australian  that  measured  104*5. 
To  these  coses  might  be  added  many  in  which  acknowledged 
mental  powcra  were  manifested  by  brains  of  small  capacity. 
In  so  far  as  these  cases  are  exceptional  they  are  of  little  value, 
but  there  remain  certain  results  that  are  relatively  conatant 
on  taking  the  average  of  numerous  observations,  which  atill 
allow  tliat  the  degree  of  brain-increaae  is  not  in  any  direct 
proportion  to  the  degree  of  intelligence.  This  fact,  however, 
admits  of  a  number  of  qualiflcationa  in  addition  to  the  impor- 
tant, and,  as  it  would  seem,  sufficient  consideration  alresdj 
named,  which  ascribes  the  disproportion  to  a  qualitative  diffei^ 
entiation,  which,  in  harmony  with  the  general  lawa  of  biology, 
is  the  constant  concomitant  of  this  quantitative  increase. 

As  regards  other  qualifying  considerations,  it  may  be 
uiged  that  the  doctrine  of  t\\o  c&\\u\  d^^ndcnce  of  intelli- 

gonce  upon  brain-miaa  doea  not  uk(\^  ^i^  %a.i  ^^^\k\\A  t^suu^ 
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Bubeuts  between  them,  much  Icbs  that  tho  inaroMO  of  the  one 
must  be  directly  proportional  to  ibe  incrcaMof  theotlMTi 
The  moet  that  it  predicates  is,  that  the  torraa  k  % /utuHtm 
of  the  latter,  and  the  law  of  the  relation  between  tlie  two 
TU-iables  most  be  determined  by  the  obscrvotloD  of  faeti. 

The  amount  of  intelligence  to  be  mmiifeeted  ligr  r  given 
bntin  capacity  is  no  more  to  be  determined  bf  dlnot  eelcnli^ 
tion  than  is  the  "  (wwer  "  of  a  steam-engine  1^  Ul  dsB.  And 
yet  in  the  one  case  as  in  the  other  there  is  a  n  ' 
them,  and  this  relation  is  in  the  nature  of  I 
function," 

Intclllgenco,  regarded  aa  a  Bomcthing  to  be  InereMod  ud 
diminished,  multiplied  and  divided,  certainly  oan  not  be  lO 
dealt  with  in  connection  with  bn>in,  any  more  tbu  doUin 
can  be  added  to  oaacea  or  bashels  multiplied  by  yards.  It 
it,  therefore,  impossible  to  say  how  much  the  intelligence 
ought  to  be  increased  for  a  given  Inoreftse  of  brain.  Wo  can 
only  point  to  the  facta,  and  aaaeit  that  the  rast  and  incalcu- 
lable difference  twtween  the  intelligence  of  the  average  Eu- 
ropean and  the  average  Anatralian  baa  been  due  directly  or 
indirectly  to  an  increase  on  an  average  of  twelve  cubic  inehei 
of  brain,  or  about  seven  per  cent.  Mr.  John  Fiske  *  has  In- 
geniously compared  this  accelerated  Increaae  of  intelligence 
to  a  geometrical  progression  whose  fint  doublings  for  a  long 
time  produced  comparatively  smalt  effects,  but  which  reached 
large  numbers  when  history  b^^,  and  made  a  grand  atride 
widi  the  advent  of  science.  The  increase  of  tlie  brain  may 
thus  be  said  in  a  certain  mde  sense  to  be  a  "logarithmic 
fanction  "  of  the  development  of  the  mind.  And  as,  in  the 
case  of  small  and  large  cubes,  equal  increments  added  to  the 
iespecttve  edges  produce  veiy  disproportionate  amounts  of 
increase  in  their  vokmes,  so  equal  increments  added  to  un- 
developed and  to  developed  bruin  respectively  yield  im- 
mensely disproportionate  amonntf.  of  intelligence. 

But  another  impirtant  qualification  of  the  general  facts 
«  "Oultloet  .If  CoMBk  FUImbp^T,*  v«L  Ml,  ^  VM. 
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bere  considered  should  not  h%  aKhoai^  it  mmDj  li,  dkra* 
garded.  Intelligence  Is  not  a  sinajde  ittrilmta^  bat  a  eoai' 
pound  one.  It  may  be  resolved  into  two  disdnet  fMtoi% 
intellect  and  knowledge  (vol.  I,  p.  406 ;  toL  ii,  pp.  4Tlf  474). 
A  full  discussion  of  this  analysis  bdoogi  to  tlM  seoond  rA-, 
ume  of  this  work  (chapters  xiii  and  xiv^  ^^  i^  sbould  be 
noted  here  that  an  immense  amount  of  what  is  ordinarily 
accredited  to  brain  belongs  to  education.  CiTiliaatioii  does 
not  make  its  successively  ineressing  strides  by  virtue  aoldy 
or  principally  of  increased  brain-developmenti  but  rather  be*, 
cause  the  brain-work  of  ages  has  accumulated,  and  the  eflEsete 
are  again  multiplied.  Labored  essays  have  been  written  to 
prove  that  the  so-called  <<  Ancients  "  were  endowed  with  in- 
tellect even  superior  to  modem  men.  Certainly  as  between 
ancient  Greece  and  modem  Europe  there  can  have  been  but 
slight  increase  in  the  mere  co-efiSoicnt  of  intelligence.  The 
I  rest  is  due  to  accumulated  knowledge  wielded  by  at  least 
I  equal  intellectual  powers.  It  is  upon  this  fact  that  the 
[I  principal  claims  of  this  work  are  basedi  and  the  chief  object 
in  writing  it  has  really  been  to  show  that  the  influence  of 
knowledge  as  compared  with  that  of  intellect,  tn  securing  for 
the  human  race  the  satisfaction  of  its  wants,  and  in  leading 
it  to  higher  desires  and  their  equal  gratification,  has  been 
vastly  underrated  ;  and  also  to  show  that,  in  paying  greater 
attention  to  the  former,  which  is  under  man's  control,  and 
less  to  the  latter,  which  results  from  the  subtile  laws  of  seleo- 
tion,  the  end  most  desired — viz.,  increase  of  intellect — will 
itself  be  far  more  rapidly  and  certainly  attained  (vol.  ii,  pp. 
483,  549). 

Connected  with  the  discussion  of  the  origin  of  man  there 
are  three  questions  which  usually  arise,  and  which  have  been 
variously  answered  according  to  the  stand-point  of  different 
individuals,  and  to  the  real  degree  of  information  possessed, 
hearing  legitimately  upon  them.  Such  questions  are  :  first, 
whether  the  race  originated  in  one  %^*t  ^X>  ^"(^^  xSm^^  or  baa 
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had  eevenl  distinct  places  and  times  of  origin;  neoiKl,  in 
vhat  part  of  the  globe  these  one  or  more  boginningl  took 
place ;  and  third,  bow  long  ago  man  appeared  on  tlie  Mith. 

As  at)  thei^o  queetionB  must  l>e  settled,  if  ever,  by  the  kjf- 
ical  deductions  which  can  be  made  from  known  &eti  of  u^ 
thropolog}',  considered  as  a  department  of  Uologjr  and  u  ft 
subdivision  of  zoology,  oil  discusaion  of  tbem  prior  to  tho 
development  of  abody  of  such  facta  was  uttorij  nngttoiy. 

With  regard  to  the  first  one,  or  whether  there  is  man 
tlian  one  human  mcc,  or  stock,  science  has  altentttel j  fft vored 
one  or  tlie  other  view  according  as  the  matcoub  of  evidenoo 
ham  accamnlated.  White  the  Liiiwem  and  Oavieriin  doe- 
trine  of  the  Bpedftl  ereation  ind  InvtriibiUty  of  tpeeie*  pte- 
Tded,  tdenee  pointed  nnmittakahljr  to  the  multiple  origin  of 
the  hoRian  race ;  and,  bb  the  deduction  thua  forced  hj  logic 
vpon  tlie  ecicntific  world  was  diametrically  opposed  to  the 
traditional  belief,  which,  on  the  other  band,  warmly  sup- 
ported the  doctrine  of  apecial  creation,  it  come  to  bo  more 
and  more  obviously  impossible  to  subscribe  to  both  doctrines, 
ftnd  the  conventional  acientist  found  himself  in  a  Bod  dilem- 
ma. At  last  Profeuor  Lonia  Agaaaii  came  oat  strongly  In 
favor  of  the  doctrine  of  polygenesti,*  and  declared  that  the 
difference*  presented  by  the  different  races  of  men  were  too 
great  to  be  explained  as  mere  variations.  They  were  specific, 
and  the  negro,  the  Cancasian,  the  Papuan,  and  the  Mongolian, 
were  species  of  the  genus  Homo,  and  as  such  must  have  had 
«■  many  distinct  origins. 

This  flat,  however,  came  too  late,  aa  the  Lamarekian  doc- 
trine of  descent  had  now,  in  the  hands  of  Oharles  Darwin,  so 
iu  won  its  way  into  the  minds  of  nientlfio  men  that  its 
complete  triumph  could  not  be  arrested.  And  even  the  the- 
ological and  non-scientific  world,  whose  acceptance  or  rejec- 
tion of  such  doctrines  depends  wholly  upon  their  sappoeed 
practical  advantages,  and  not  at  all  on  the  evidence  of  their 
*  "  rraecadinB*  of  th*  Amerieaii  Acadamy  of  Aria  %bA  Bdanot^  -^^X&w 
«    Am  ate  UfXarForlileotan  <«'']&•&  avlK.v«CVVtK. 
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• 
tnitlif  seemed  to  prefer  the  ooe  whioh  reftored  to  fhem  a 
united  hutnanityi  althoiigh  it  robbed  them  of  a  ^goUsA 

•ge.** 

At  the  iMTcsent  time  this  theorj  of  the  desoent  of  all  the 
human  races  from  a  single  primordial  stock  maj  be  said  to 
be  the  only  one  which  possesses  anj  degree  of  respectabiliQr 
eitlier  inside  or  outside  of  scientifio  eirelea.  It  can  not,  how- 
ever, be  denied  that  there  are  manj  valid  argoments  still  no- 
answered  in  favor  of  the  pol jphyletio  origin  of  man ;  and, 
although  thesQ  roaj  one  day  be  satisfactorily  answered^  and 
the  monophyletio  Uieory  be  fully  sustained,  it  is  at  least  evi- 
dent that  the  present  harmony  oo  this  point  is  in  grsat  part 
due  to  the  general  satisf^storiness  of  a  scientifio  theoiy  ia 
accord  with  received  traditions.  For  scientifio  men,  who 
consider  that  there  are  more  vital  questions  to  be  settled, 
wisely  deem  it  imprudent  to  agitate  this  unimportant  one, 
which  has  already  been  settled,  though  perhaps  only  provia- 
ionally,  but  so  settled  as  to  diminish  considerably  the  popular 
prejudice  against  the  remainder  of  the  theory. 

From  what  has  already  been  said,  it  will  appear  to  all  that 
the  question  which  was  formerly  discussed,  as  to  whether 
the  race  sprung  from  a  single  pair  or  from  many  such,  no 
longer  exists  for  science.  It  is  simply  a  case  of  the  de- 
velopment of  a  species  by  means  of  infinitesimal  differen- 
tiationSf  so  that  no  line  of  demarkation  between  man  and 
animal  could  possibly  have  ever  existed.  The  question  as  to 
who  was  the  first  man  is  equivalent  to  the  question  which 
was  the  first  fan-tail  pigeon  or  the  first  Durham  cow.  Aa 
Professor  Ilaockel  justly  rouiarks,  we  can  no  more  say  that 
the  human  race  sprung  from  an  original  pair,  or  from  several 
such,  than  we  can  say  that  the  English  race  or  the  French 
race  so  sprung.  The  entire  conception  implies  a  $altus  of 
whioh  Nature  is  never  guilty. 

With  regard  to  the  next  question,  or  the  local  origin  of 
wan,  a  p^rcat  deal  h:iA  been  said  and  written.  But  even  thia 
pt}blcni  requires  to  be  deftmleVj  i^\j^)\«\&^\a  vSA^m^^T^V 
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^and  its  anBwer  will  nndoabtodly  differ  according  u  tha  lUte* 
''ment  of  the  queation  diSen.  Here,  agaid,  uiMl  tbe  nlfld 
.point,  whicli,  u  we  bave  just  seen,  adinitt  of  no  ibKhite 
"^settlement,  as  to  what  really  ooDHtitutes  a  man.  At  wbat 
Xjdace  in  the  long  Hue  of  gradual  morplioloj^eil  tranifomi*- 
:^ii  of  tlie  leading  organs  of  tbe  body  eliall  we  Mop  and  say, 
'On  this  side  is  manhood,  and  on  that  side  is  iqmhoodi  Until 
.;ftll  can  agree  on  eome  snch  point,  no  eoluticm  of  inj  of  tlia 
^eetiona  above  proposed  can  be  given  whicji  wHl  n^iafj  ftU, 
Iter  could  there  be,  even  if  idl  tlio  facts  wore  known.  The 
;  SHM  <tf  Hngnlsrie  ud  twditkmal  eridoiee  which  has  been 
loDg  aecnmolRting,  and  which  ptdnts  to  Soatben  or  Central 
Jjb  •■  tlw  center  from  whioh  a  luge  somber  of  raooe,  now 
•AnoIogiGallj  distinct,  have  at  a  remote  period  radiated  and 
■ettled  remote  regions  of  tbe  world,  is  valuable  only  as  ia< 
dieating  tlie  probable  habitat  of  one  of  the  primordial  groups 
of  manlund  after  the  power  of  speech  bad  been  fully  devel- 
oped. But  even  the  languages  now  understood  by  philolo- 
{jtta  are  thought  to  indicate  a  multiple  origin  of  speech 
among  men,  and  this,  if  true,  implies  that^  before  articulate 
speech  bad  fairly  arisen,  the  Pithecanthropi,  or  Alali,  had  be- 
come aepatated  into  something  like  tribes,  occupying  separate 
localities,  perhaps  thousands  of  miles  apart.  It  the  question 
be,  Where  did  man  first  begin  to  speak  t  the  answer  wonid 
■eem  to  be,  In  Eereral  places,  one  of  which  may  have  been 
In  Southern  or  even  Central  Asia,  Bot,  if  we  go  baok  of 
this,  and  ask  where  the  Alali,  or  non-epe^ng  men,  first  ae- 
qoiied  a  sufficient  erectnesi  of  posture  and  other  physical 
chatacteia  to  entitle  them  to  be  called  human  beings,  or  true 
Sominet,  to  this  question  no  answer  can  be  given.  Tbe 
nearest  approach  to  a  positive  declaration  that  can  perhaps 
be  made  would  be  that  most  or  all  of  these  modifications 
must  have  taken  place  while  the  crcatnres  inhabited  warm  or 
tropical  regions,  in  which  nature  supplied  the  means  of  sub- 
sistence without  labor  either  in  pTod\\c\n|g  ot  YtK^oJf™**^^^'^- 
Nearly  ^1  apce  and  monkeys  are  iTjiuAjVlanSa  <A  'Ooft  ^^wg»s* 
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and,  although  foflsil  lemains  of  them^  toeh  as  IhyopiAeomf 
an  anthropoid  ape,  have  been  found  In  more  nordiem  oouii* 
triosy  itill  it  is  Buppoted  from  other  efidenee  that  a  mneh 
warmer  climate  prevailed  there  then  than  noir.  It  ia  not 
to  philology  or  mythology  that  adenoe  mnit  look  for  the 
solution  of  the  question  of  the  local  origin  of  man,  bnt  to 
paleontology^  and,  before  sneh  a  solution  can  be  expected,  this 
science  must,  at  least,  be  proaecnted  in  the  regions  where 
those  animals  which  most  dosdjr  resemble  the  human  form 
now  exist. 

As  regards  the  third  and  only  remaining  question  which 
it  is  proposed  here  to  discuss,  vis^  that  of  the  anUquity  of 
man,  so  much  has  been  said  upon  it  that  its  oonsideration  ia 
introduced  rather  to  preserve  the  symmetry  of  the  treatise, 
than  because  it  is  presumed  that  anything  new  can  be  zid^ 
duced. 

But,  notwithstanding  the  great  extent  to  which  this  prob- 
lem has  engaged  the  attention  of  the  most  able  writers,  it 
may  be  doubted  whether  the  point  of  view  from  which  the 
discussion  here  proceeds  has  been  sufficiently  appreciated. 
For  in  this  problem,  as  much  as,  if  not  more  than,  in  those 
already  discussed,  is  the  solution  complicated  by  the  lack  of  a 
definition  of  what  constitutes  man.  The  period  that  elapsed 
between  the  time  when  he  would  have  been  separated  \>j 
modem  naturalists  from  the  true  Simice  and  that  at  which  he 
or  any  of  his  tribes  acquired  the  power  of  articulate  speech, 
was  probably  vastly  greater  than  all  the  rest  of  his  subse- 
quent career.  If  any  time-measures  of  this  period  are  ever 
obtained,  they  will  be  deduced  from  the  comparison  of  fossil 
remains  yet  to  be  discovered,  and  of  the  geologic  strata  in 
which  they  sliall  be  found.  Not  having  yet  been  found,  no 
paleontologist  having  yet  systematically  examined  the  re* 
gions  where  they  can  alone  be  expected  to  exist,  there  are,  of 
course,  no  data  on  this  important  point  All  opinions  on 
this  Bubjcct  being,  therefore,  p\\Te\^  d^dudlve^  and  based  on 
inductions  from  later  facts,  iViej  axe  l&x  \^sa  T^vb^^  ^^oas^ 
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tlioso  usually  avowed  respecting  tlio  aiitiijultjr  of  w-callfld 
prghiiitoric  iiiun,  known  to  lure  iuhultitcd  Ennpo  and 
America  at  the  same  time  with  the  cuve-bear,  woolly  rhi- 
roccroB,  and  Irish  elk.  Of  the  eiioriiious  period  of  time 
vliich  inuBt  have  elapsed  between  the  proliiBtorio  and  the 
modern  peopling  of  Europe,  estimates  in  tigam  convey  bnt 
«liin  impraHknu,  and  it  MMivBly  matten  that  tboy  should 
<UIEer  by  aeraal  hnndred  thoBsand  yean.  All  attempts  to 
nownM  ao  great  m  period  in  yean  moat  prove  fntile,  and 
vhen  t  nomber  la  fixed  npon,  snoh  aa  800,000  or  1,000,000 
jeen,  the  mind  ntterly  fidls  to  gn^  the  period  thu  ex* 
pwaaed.  The  reader  who  haa  made  himaelf  a  little  ao- 
^ndoted  iritlt  geolopcal  oaneepdona  will  form  a  far  mora 
adeqnata  idea  when  the  phenomeBoe  is  expreaaed  in  tenna 
of  geolt^iy.  It  is  now  certain  that  the  earth  haa  been  the 
tlieatre  of  a  series  of  secnlar  changes  of  climate  or  alterna- 
tions of  cold  and  warm  periods,  either  in  both  hemispheres 
at  once,  or,  more  probably,  with  the  northern  and  southern 
hemispheres  always  in  oppo^te  states ;  bnt  of  the  sonthem 
hemisphere  comparatively  little  is  known.  The  cold  perioda 
are  known  as  glacial  epochs,  and  already  two  such  are  satis- 
factorily traced  in  European  strata.  If  caused  by  astronomic 
changes  such  as  those  which  periodically  occur  in  the  eccen* 
tricity  of  the  eartVa  orbit,  in  the  revolution  of  the  line  <rf 
apsides  and  the  precesuon  of  the  equinoxes,  whose  rate  is 
known,  the  exact  time  can  indeed  be  calculated  at  which 
the  maximum  effect  would  be  reached.  This  Mr.  Croll  has 
attempted  to  do,  and  places  the  period  of  last  maximum 
glaciation  at  about  200,000  yean  before  oar  era. 

It  IB  pretty  well  established  upon  paleontotogical  evidence 
that  man  not  only  existed  prior  to  the  laat  glacial  epoch,  bnt 
that  at  that  time  he  poaseaied  some  rude  degree  of  art.  But 
this  is  not  all.  Unquestionably,  human  remains  have  been 
found  in  both  the  Pliocene  and  the  Miocene  formationB  of 
the  Tertiary  period,  which  throw  all  numenca^  dissoSa&Ks^ 
■  into  the  baekgnand,  and  entabUsb  nuai  ta  k  '■gtodniA.  cA.  ygf* 
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logic  time.  And  this  it  deTeloped  man,  with  the  hutjg^ 
brain  of  leventj  cobie  inches,  the  phmtigrade  foot,  the  erect 
habit,  and  doubtless  with  the  power  of  oral  interoommifni- 
cation — articulate  speech.  Further  back  into  this  dim  and 
hoaiy  antiquity,  through  the  millions  of  years  which  it  must 
have  required  to  raise  him  from  the  speechless,  semi-erect^ 
half-quadrumanal  state  which  he  had  even  after  his  brain 
became  large  enough  to  entitle  him  to  the  name  of  man,  it 
b  both  fruitless  and  unnecessary  to  peer. 


OHAPTEB  Vn. 

TBBTIABY  AGGRBGATIOir. 

•OOlOOBinr  *— OENE8IB  OF  SOCmT — BOCIAI   BSLATIOira. 

liOgletl  podtioo  of  tbt  diaptor  on  iBthropogeny— FheoonMiia  of  lodogeBj  a 
oontimtttkNi  of  the  prooets  of  •ggregation— Conditiou  faTorable  to  Mto- 
dmtlon  In  the  aimUn  ancetton  of  man— ^'Social  statict  and  paatire  foeiif 
dynamics — Necessity  for  realLdng  the  import  of  the  term  social  science— ^ 
Analysis  of  its  forces  the  initial  step  in  establishing  a  new  science— Pre- 
liminary consideration  of  the  origin  and  nature  of  society— The  four  stages 
in  the  dereloproent  of  soclety^The  social  forces^Classlfication  of  the 
social  forces — Gcnctds  of  society  through  the  action  of  the  social  forces'^ 
Method  adopted  of  treating  the  subjcct^The  essential  social  forces — The 
prescrratire  forces-— Operation  In  the  prc-soclal  state — Become  a  factor 
with  the  recognition  of  property^Uunger  and  cold,  i.  #.,  want,  regarded  as 
forces — Subsistence— Feeling,  not  function,  the  object  of  the  social  forces 
•—Origin  of  art^Relatlon  of  ".he  mind-force  to  the  sense-force— Origin  of 
industry-^Property  as  a  social  factor— Genesis  of  avarice— The  law  of 
acquisition — The  principle  of  deception— Natural  justice — ^Transition  from 
natural  justice  to  civil  justice — Influence  of  sympathy — Influence  of  in* 
creased  intelligence — Influence  of  dimini.'*hed  power  to  ac(|ulre — Genesis  of 
civil  justice — Modes  of  acquisition — Classification  of  modes  of  acquisition 
—Producers— Classes  of  production — Primary  production — Sources  of  food 
^Food  distinguished  from  medicine  and  poison — Mineral  foods — Organic 
foods— Nutritive  foods — Respiratory  foods— Vegetation  the  original  pro- 
ducer of  organic  food!) — Sources  of  vegetable  food — Sources  of  animal 
food — Production  of  foods— Production  of  mineral  foods— Production  of 
vegetable  foods— Production  of  animal  foods— Secondary  production^Arts 
practiced  in  obtaining  animal  food— Arts  practiced  in  obtaining  vegetable 

*  Fiske,  **  Outlines  of  Cosmic  Philosophy,"  vol.  I,  p.  222.    This  term  may  bo 
defended  upon  precisely  the  same  grounds  as  was  the  term  Psychogcny.    Its 
heterogeneous  (Grsrco-Latin)  character,  while  it  Is  admitted  to  be  aTv  Q>hV»^^KkT^ 
is  on)y  the  mwc  ohjt'cthn  which  lies  against  ^^^odoXo^^  '«>a\^  \a%  ^^"^ 

'Jred  the  bigbeat  auiction. 
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food    Art  dbplajed  ia  tbt  prtptfttiiMi  «f  food— Art  itqwirod  la 
dotMiig  ond  ilielter— Katvro  oad  ooriologio  Importanot  of 
duftlim  of  ortlAcial  oppUmco— Appllmpto  foir  pcoCcctkNi 
*^Art  of  makliig  fire— Production  of  riothJng  tad 
doChlag— Pfoduetioo  of  dmobi  of  ■bolter    OonenI  wmukM  on 
—Notions  of  value— Lond—Dcgreet  of  production— Now  Mltioo  m.  ! 
— CloMlflcotioB  of  the  objccte  of  production  witk  nspcct  to  their  digwM 
of  tttillty^Acoeioorieo  to  production    DJtribution—Tro— pottotJon    Ei 
chongo—FinMico— Distribution  as  a  modo  of  ncqujiition   Ttoailtto    CTii 
ilflcationof  non-industrial  modes  of  acquisition— Wi 
orarchy— Monopoly— 'Monopoly  of  transportation    Monopoly  of 
—Monopoly  of  flnanoo— Monopoly  of  labor  (sbiveiy)— Monopoly  of 
factura— Ronodios  for  monopoly    Oonoral  obaenratlona  on  tbt  pnnMltlt 
dasoca— Tbo  reproductiro  forosa    Ooaparlaon  of  tbo  optrationa  of  tba 
prMorratiro  witb  tboso  of  tba  rsprodnctif  forcci    Tbt  piqrsioal  aspad-* 
Filing  fs.  function— Tba  direct  affocta— Tba  aaaual  appatln     Inamajy  of 
woman's  sexual  sontimenta— Diffartnca  in  tba  actual  Instlncu  of  males  and 
females— DiirusloD  of  tbe  sexual  Instinct^Love    Hociological  efTocts  of  tba 
loro-sentimeni— Physical  modifications— Social  modifications    Male  acsual 
aelection— Marriage — Principal  fonua  of  marrisgo— Polygyny— flolyandiy 
— Monogamy-^Gcneral  remarks  on  marriage  institutions— Genesis  of  mod> 
csty—Slwmo— Effect  of  clothing— Evil  consequences  of  modesty— Condi- 
tion of  women— Biological  effects— Woman's  anomalous  menstruation  tbo 
result  of  male  sexual  sclfctlon— Sodolof^lcal  effects-  Bexu»social  hMquali> 
ties-  Inequality  of  dress^Incquality  of  duties— Inequality  of  education^ 
Inequality  of  rights— Ocnesb  of  tbe  sexuo-social  inequalities— Tbe  subjc^ 
tion  of  women — Msic  set  not  responsible— Attitude  of  sdenco  toward  tbo 
aqualliatlon  of  woman's  condition— Male  and  female  supremacy  in  tbo  lower 
forms  of  life— Assumed  superiority  of  tbo  natural  orer  the  artificial— 
Sexuo-social  dynamics— The  non-essential  social  forces    Physical  aspects  — 
Subdirisions— Undue  prominence  populariy  giren  to  tbo  non-esientlal  foreen 
—The  vsthetic  forces— Fine  arts  that  appeal  to  the  eye— Fine  arts  that  aj^ 
peal  to  the  ear— The  moral  forces— Tbe  lore-forces— Parental  lore— C6n- 
aanguineal  love— Patriotism— PhlUnthropy— Self-lore— Correlatireo  of  tbo 
lore-forces    The  fear-forces    Classification  of  tbe  fear^forccs    Pbyaicnl 
fear-forcts— Genesis  of  pain— Pbysiolo(;ical  explanation  of  fear— Fear  of 
▼lolenoe— Fear  of  man^Fear  of  animals— Fear  of  Inanimate  nature— Fear 
of  spiritual  beings— Fear  of  disea)ie>— Psychical  fear-fercei    ffocioloyhjal 
affect  of  tbo  doctrine  of  immortality— Tbe  intellectual  forets    Intellect  a 
directing  force— Direct  effccte  of  Intellectual  activity— Concluding  remarka 
—Why  the  discussfen  has  been  confined  to  tbe  pas^ircly  dynamic  stage  of 
aodety— Tertiary  compared  with  secondary  aggregates— Social  Integratloa 
— 49odat   dissolution— Decline  throuf^   migration  of   tba  Hiit^] 
through  dllutfc»— InsUbUUy  of  Um  mcUI  offiaiatioQi 
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PMMUMmAMT  OONmDMBAmnn 

Tn  ebapter  on  KaV|  Jiift  doted,  intteid  of  logteaDy 
MRjliig  f onrard  the  eeries  of  iggr^getbmt  of  matter  and 
pmentihig  a  new  phase  of  the  nniveml  pioceiSi  was  really 
nothing  more  than  the  conatderadon  of  a  apeeial  departmenl 
of  lifc^  In  which,  however,  the  ideas  embnoed  in  the  chapter 
en  HiMD  werei  of  oonrae^  prominently  involved.  It  might 
have  fonned  a  oondnsion  to  the  chapter  on  Lnm,  as  diowing 
the  hi  j^iest  degree  to  which  the  proooas  of  oiganiiation  Ims 
been  earried,  bat  Its  proper  treatment  would  then  have  been 
somewhat  impeded  by  a  lack  of  the  connection  between 
oiganiiation  and  the  psychic  phenomena  which  chiefly  ele* 
Tate  man  above  the  rest  of  the  animal  world.  This  alone 
would  perhaps  have  been  suflScicnt  to  determine  the  place 
in  the  general  system  most  appropriate  for  the  treatment  of 
this  particular  ease  of  biological  organization ;  but  the  title 
of  the  present  chapter  indicates  that,  independently  of  such 
considerations,  and  whether  a  proper  sequel  to  a  discussion  of 
the  phenomena  of  life  or  of  mind,  the  inquiry  into  the  true 
nature  of  man  is  a  necessary  prelude  to  the  treatment  of 
the  ckss  of  phenomena  to  which  association  gives  rise, 
and  which  are  accordingly  denominated  social.  If  it  be 
true,  as  Mr.  Herbert  Spencer  insists,  that  social  phenomena 
Tcpresent  the  resultant  of  all  the  activities  manifested  by 
the  individual  social  factors,  then  is  it  donbly  essential  that 
these  factors  be  analyzed,  examined,  and  understood  before 
launching  out  into  the  more  complicated  problems  which 
arise  from  the  repeated  compounding  and  re<compoanding 
of  these  factors. 

SoaooENY  A  CoMTonTATioir  OF  TBX  Pbocess  ov  Aoobxoa* 

The  phenomena  of  sociology,  unlike  those  of  anthro- 
pology, but  equally  with  those  of  biology  sjxd  \ik:j^^^^(^% 
preeeot  us  with  an  additional  instanoe  oi  iXi<^  fS^^t^^  ^^aasa^s 
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prooefls  of  aggr^tioa  wUbh  we  hata  •ovglit  to  tnea  out 
JuBt  M  the  highest  ehemfaJ  aggtagatei  fbndng  the  chemied 
■iibstanee  protopUuun  ue  eompomded  and  feiooinpoiiiidod 
in  the  formation  of  phTiioIogtcMl  and  than  of  morphok^gled 
units,  and  just  as  these  are  further  re-oompounded  to  forai 
organic  aggregates  of  the  firsti  secondi  thlxd|  eto^  oidei%  so 
are  the  highest  of  these  oxgsnle  aggrsgatesi  or  men^  eoiBh 
ponnded  anew,  on  predsdy  the  same  principle,  to  form 
society.  And  this  is  the  kst  and  highest  step  with  wUeh 
we  are  acquainted  of  this  long,  nnbroken  series  of  ciosmical 
aggregations  leading  from  the  ultimate  material  atom  ap  to 
social  aggregate. 

When  treating  of  man's  developmenti  we  pnrpoad^ 
neglected  to  dwell  upon  the  influence  which  this  ten- 
dency to  association  exerted  upon  it.  It  must  be  declared 
at  the  outset  that  human  associatioui  and  hence  society  it- 
self, is  the  product  of  the  law  of  natural  selection^  or 
adaptation,  and  was  brought  about  under  the  rigid  influence 
of  natural  economy,  which  preserves  only  such  things  as 
prove  to  be  advantageous.  Tiiat  there  existed  in  primordial 
man  or  his  immediate  animal  ancestors  an  innate  social  senti* 
ment  which  naturally  drew  any  considerable  number  of  men 
together,  is  not  only  improbable  a  priori^  but  is  disproved 
by  the  actual  condition  of  the  apes,  from  which  family,  as  we 
have  seen,  man  has  undoubtedly  descended.  Whether  it  ia 
to  the  advantage  of  any  animal  to  congregate  and  lead  a  grega- 
rious life  depends,  in  every  instance,  upon  a  variety  of  circum* 
stances.  For  all  creatures  of  low  psychic  development,  this 
will  be  greatly  influenced  by  the  nature,  habits,  and  dispo- 
sition of  the  species,  and,  as  a  rule,  only  hannlcss,  non* 
combative  animals  are  so  found.  The  exception  in  the  case 
of  wolves  is  doubtless  due  to  their  superior  sagacity,  and  the 
fact  that  they  usually  occupy  cold,  inhospitable  countries, 
where  the  advantages  of  association  are  great  and  manifest. 
With  regard  to  the  ape-tribes^  livings  as  most  of  them  do,  in 
trees  and  subsisting  cbicfLy  oTiitu\\.«^\^.^&  T(Na.T^i^'Ocs\s^<Mt 


^   mi  TERTIAST   AOQREO&TtON.-SOOTdanr. 

*  BCODomical  to  live  Aolitary  or  in  pain,  or  tt  IBOtt  fat  tnopi 
of  limited  numben.  This  latt«r  is  described  u  tht  modt  of 
life  of  some  anthropoids,  which,  having  loft  off  tb^  irbonil 
liabits,  probably  profit  somewhat  by  a  semtfragHloili  «d^ 
«nce.  But  to  increase  this  degree  of  sooial^l^  wonld  with 
them  toOQ  prove  disastroue.  Not  only  woold  thfllr  npplj 
of  food  early  become  exhausted,  but  f  requeflt  ^uireli  wwld 
decimate  their  ranks,  and  reduce  them  to  Um  atate  nuMt  ht 
barmony  with  their  mode  of  life.  Not  buC  that  thiN  omt* 
are*  might  derive  great  benefits  from  extendn  uaoebHaOt 

IL  but  their  mental  development  is  not  suffldantfy  ftdTUieod 
to  tublt  thMD  to  HOTiTe^  hr  tho  lM|t  owdM  of  lonil^ 
-  av  of  ^  ftdvantagM  thui  oflbrod. 

Thii,  then,  b  the  eaaentlal  pmoqiilitto  to  til  tru  loalal 
union,  that  there  shall  be  rafficifl&t  brain-dBvelopment  to 
enable  the  Individuali  interested  to  perceive,  however  dimly, 
the  advantages  of  association.  It  may  be  assumed — and 
this  b  probably  the  eorreot  view — that  there  are  two  an- 
tagonlstio  tendencies  at  work  both  before  and  after  social  ' 
anion  has  been  perfected,  the  one  resulting  from  certain 
advantages  which  such  onion  offers,  and  from  the  fact  that 
the  natural  mnltiplication  of  individuals  operates  to  iocreaBe 
the  number  in  any  one  spot,  and  the  other  resulting  from 
the  consumption  of  all  the  food  In  soeh  plaoea,  and  from  tho 
Itoroe  contests  duo  to  this  lut  oaosB  and  various  others.  The 
flhances  In  favor  of  or  against  the  snooess  of  such  loelal  union 
will  then  depend  upon  the  rtlative  strength  of  these  two 
tendencies.  In  animals  which  aubsfst  wholly  on  v^etablea, 
and  which  are  provided  with  no  spedal  weapons  of  defense 
and  none  of  offense,  the  gregarious  habit  may  soon  be  ao* 
quired.  '  In  carnivorous  animals  this  rarely  takes  phce,  the 
anti-sodal  tendencies  being  constantly  uppermost  Up  to  a 
pertain  point,  the  degree  of  psychic  development  probably 
exerts  itself  on  the  anti-social  side,  since  it  tends  to  heighten 
the  sense  of  Individual  liberty  and  of  ^pencniaS.  \rN«RM&i.«sci^ 
therebx  incnadng  the  degree  oC  QonlL\M^.\'t«MM^'>«t^'^^^'^^ 
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yeti  producing  any  realiantioii  of  the  adnmtigM  of  union  for 
mutual  defense  or  proteeHon.  In  tiie  eaae  ci  wolvee  inhab- 
iting oold  cllmatosy  and  depending  to  a  great  extent  fbr  their 
•uMitenoe  on  the  eaptnre  of  laige  animalii  inch  aa  deer» 
elk,  mooBei  etc.,  too  large  for  a  tingle  wolf  to  encounter  whh 
any  hope  of  buoccbs,  the  adrantage  of  hunting  in  packa  la  ao 
obvious  tliat  it  baa  been  adopted,  notwlthftanding  their  com* 
bative  natures.  But  it  must  be  remembered  that  the  wdf 
is  the  stock  from  which  the  domestie  dog  has  sprung,  and 
that  it  possesses  a  krge  share  of  that  high  psychie  devdop- 
ment  which  is  characteristle  of  those  intelligent  eompanlona 
of  man,  without  which  it  would  undoubtedly  be  Impoailbte 
for  it  to  adopt  gregarious  habits. 

CoKDmOXS  FAVORABLE  TO  AsSOaATIOV  IK  THX  SdOAIT 

Anoestobs  of  Man. 

Without  adducing  further  examples  from  other  classes  of 
animals,  we  may  consider  the  e£Fects  of  these  social  and  anti* 
social  tendencies  upon  the  ape*fami1y,  and  especially  upon 
the  hypothetical  ancestral  type  of  the  human  race.  Judging 
from  man  as  we  know  him  in  his  developed  state,  we  shall  not 
greatly  err  in  presuming  that  this  ancestral  being  possessed 
a  very  irascible  and  quarrelsome  diHpoeition  which  must  have 
been  increased  by  the  gradual  lil>eration  of  his  fore-limbe 
from  duty  as  locomotive  agents,  and  their  employment  in 
defensive  and  offensive  operations.  This  anti-social  influencCt 
Joined  with  othero  common  to  other  creatures,  must  have 
had  the  effect  to  counterbalance  the  social  tendencies  of  hia 
increased  brain-development  far  beyond  the  point  where  the 
latter  would  have  prevailed  in  a  creature  of  a  more  amiable 
temperament.  In  fact,  these  reasons,  combined  perhaps  with 
the  effect  of  inheriting  the  solitary  or  non-social  habits  of  a 
long  line  of  ancestors,  seem  to  have  postponed  the  adoption 
of  the  gregarious  or  social  mode  of  life  until  after  a  con^ 
eiderahh  degreo  of  cerebral  enlargement,  the  erect  posture^ 
Md  the  plantigrade  gait  liad  \>efetii  %XX»xk^*  ^^^xl  a^^eeoh 
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nay  Imto  been  rfuddj  acquired  while  man  ttill  roamed  about 
in  small  troops  and  know  no  arts,  not  even  that  of  making 
ilre.  Baees  have  been  found  now  Hying  and  possessing  lome 
•degree  of  rude  art  and  an  intelltgible  language,  who  still 
mareely  possess  anything  that  can  bo  called  society,  and  seem 
to  live  Militaiy  lives  or  in  paini  the  children  separating  aa 
won  aa  aUe  to  subsist  alone. 

But  it  must  not  bo  supposed  that  the  history  of  sodety 
lias  been  every-where  the  same.  As  the  laoe  struggled  up 
^rom  animality  to  humanity,  it  Iwbke  up  into  numerous  bands 
which  occupied  different  parts  of  the  worid,  afad  were  smv 
founded  by  different  conditions  of  existence.  This  no  doubt 
gave  rise  to  great  differences  in  the  relative  periods.^at  which 
the  social  prevailed  over  the  anti-social  tendendeii.'  It  would 
aeem  wholly  impossible  for  a  race  leading  wliat  is  under- 
stood as  a  **  solitary "  life,  i. «.,  a  life  in  which  there  is  the 
least  degree  of  association  consistent  with  the  continuance  of 
the  species,  ever  to  acquire  the  art  of  speech.  Certain  calls, 
•calculated  to  bring  the  sexes  together,  might  indeed  exist  and 
reach  some  dcgrue  of  variability,  but  they  could  never  attain 
the  nature  of  a  language.  But,  between  this  state,  which  is 
rare  among  animals  generally,  and  that  which  amounts  to 
socict}'  proper,  there  are  all  gradations,  and  it  is  in  some  of 
these  intermediate  states  that  most  apes  are  now  found,  and 
that  we  must  presume  that  the  Pithecanthropi  also  lived. 
The  development  of  the  cerebral  hemispheres,  of  speech,  and 
of  society,  must  have  gone  on  simultaneously,  each  mutually 
reacting  in  a  favorable  manner  upon  the  others.  All  the 
otlier  differentiations  might  have  preceded  these  and  been 
induced  by  other  causes,  chiefly  by  the  adoption  of  the 
terrestrial  habit  which  was  in  turn  due  to  the  increase  of 
•corporeal  bulk  and  weight,  rendering  arboreal  existence  im- 
possible, or,  at  least,  not  advantageous.  But,  as  even  the 
existing  arboreal  monkeys  are  found  to  possess  a  larger 
relative  brain-mass  than  most  other  aTaTcs!d\%^  ^N.  \%  V9&.^  ^s^ 
prcaame  tbut,  at  the  base  of  tho  entXTO  KOtv^  ^1  %i^^^&sfiL  ^^»^ 
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tttioDs  which  imlted  man  to  hit  final  plaea  In  the  aeab  of 
organization,  by  this  eau$a  eau$arufa  of  an  antoeedont  meBtal 
anperiority,  whioh  tt  was  his  good  foitone  to  looeiTe  In  the 
oourse  of  his  organio  progress  from  a  still  lower  plane  of 
existence.  From  the  condition  of  a  being  soch  as  has  been 
described,  walking  ehiefly  erect,  with  a  bfain  capacity  of 
from  dxtj  to  seventy  cnbic  inches,  living  In  troops  or  rode 
societies,  and  commnnicating  ideas  mostly  by  ge^nres,  bnt 
constantly  accompanied  by  some  chattering  jargon  in  which 
the  different  sounds  symboliaedi  to  a  greater  or  less  extent, 
emotional  states  at  least,  if  not  tme  intellcctnal  conceptions 
—from  the  condition  of  such  a  being  to  that  of  certain 
extremely  low  races  now  existing  upon  the  globe,  such  as 
the  Judngs,  the  step  is  indeed  short,  much  shorter  than  that 
wliicli  spans  the  interval  between  the  present  anthropoid  and 
such  a  being.  And,  if  it  be  said  that  the  difference  of  brain 
in  these  cases  is  very  great,  it  may  be  replied  that  it  is  no 
greater  than  that  which  separates  the  Australian  from  the 
European. 

Of  the  fact  that  the  different  tribes  and  races  of  men 
must  have  advanced  at  very  different  rates,  no  bettei  illustra- 
tion is  needed  tlian  is  furnished  by  a  comparison  of  the  con* 
dition  of  the  existing  savages  with  that  of  prehistoric  man 
as  lie  is  revealed  by  the  remains  of  his  achievements  in  the 
paleolithic  age.  TThile  in  these  remains  themselves  we  find 
great  differences  in  the  degree  of  social  development,  soma 
of  them  indicating  a  condition  scarcely  above  the  brute,  and 
others  a  remarkably  high  deirrco  of  engineering  skill  and 
intellectual  elevation,  we  also  find  among  living  races,  excln« 
sivc  of  the  truly  civilised  historic  ones,  extremes  of  very 
nearly  the  same  range.  It  is  a  valuable  discovery  of  recent 
times  that,  if  wo  would  know  the  liietoiy  of  man's  develop- 
ment  from  the  lowest  savage  state,  we  have  but  to  study  the 
seric*fl  of  gradations  which  the  various  existing  mces  actually 
present.  That  the  results  l\\us  obtained  are  in  the  main  reli- 
MbJo  MM  indices  of  the  true  tiatuT^  ol  ^^  ^«h^qY^^^\.  t&  ^3bl^ 
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advaaeed  noes,  there  now  ranudns  litde  doubt  It  is  upon 
tide  aenunption  that  tm  baaed  the  great  woriu  of  Tylor, 
8peiieer,aml  other  recent  writeni  who  have  anddenly  thrown 
aneh  a  flood  of  li^^t  upon  the  whok  problem  of  aodety  and 
dTffiiation. 

Social  Statum  and  Pamv&  SoeUi  Dynamim. — Belying 
chiefly  on  the  many  facta  brought  forward  in  tlicBe  worlo^ 
and  upon  the  meager  teaohingi  of  human  paleontology,  we 
liave  dina  &r  aketehed  the  supposed  path  of  the  progress  of 
immkind  from  the  animal  to  the  human  and  the  social  state, 
and  ahall  next  proceed  to  develop^  in  such  brief  manner  aa 
comporta  with  the  limits  of  this  work,  the  principal  trutha  of 
aodal  statics,  and  of  what  we  have  called  passive  social  dy* 
namics  {wpra^  p.  56),  or  such  of  them  as  may  be  deemed 
essential  to  servo  as  the  data  of  tliat  higher  science  to  which 
we  have  assigned  the  name  Dytuimie  Sociology, 

The  condition,  or  atatua^  of  society  at  the  present  time  or 
at  any  past  time  is  the  problem  of  social  statics  ;  the  natural 
orogreas,  or  movement,  of  society,  the  causes,  origin,  and  gen- 
esis of  its  leading  institutions,  and  the  purely  spontaneous 
changes  which  it  has  undergone,  are  problems  of  passive^  or 
negative,  social  dynamics. 

It  is  to  these  two  classes  of  social  problems  that  this  chap- 
ter must  be  chiefly  confined,  as  alone  affording  the  data  for 
the  consideration  of  the  problem  of  active,  or  positive,  social 
dynamics,  of  which  both  the  doctrine  and  the  vutftod  will  bo 
set  forth  in  the  second  volume  of  this  work.  It  is  scarcely 
necessary  to  repeat  that  this  problem  differs  from  the  last- 
named  in  contemplating  society  itself,  considered  as  an  intel- 
ligent agency,  seeking  to  secure,  through  the  exercise  of  a 
true  scientific  prevision  based  on  a  fundamental  acquaintance 
with  the  laws  governing  social  phenomena,  an  artificial  or 
teleological  control  of  these  phenomena,  analogous  in  all  re- 
spects to  that  which  sci<mce  exerts  over  physical  phenomena, 
in  the  interest  of  human  advantage  ai\d\i\\Tii%^  Y^^^^B^^'^^ 

Impartofthe  Term  Social  Sciwoe,— TViosfe  ^V^«s^^ 
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castomed  to  spenkof  a  ioeial  #gj<fk:i>  ■hoold  eontwnphts  will 
dio  nietning  which  is  conveyed  bj  that  term. 

There  ia  some  Mnall  danger  that  this  eipraaiion  maj  be 
thorn  of  ita  legitimate  force  in  tomewhat  the  lame  maimer 
aa  the  exprewion  nunral  science  has  been  thna  shorn.  The 
latter  is  now  in  common  nse  by  a  chsa  of  perKHia  who  pee- 
sess  no  adequate  idea  of  what  sdence  means,  and  who  simply 
employ  the  word  in  deference  to  a  growing  pnUie  respect 
for  every  thing  scientific  without  investing  their  ideas  with  a 
shred  of  scientific  meaning.  In  their  **  inoral  sdenoe"  trea* 
tiscs  they  talk  of  ^free  moral  sgenoy,**  which  is  adireet 
tradiction  to  the  title-page,  and  clearly  proves  that  the 
have  not  yet  conceived  of  the  most  fundamental  truth  of  aS 
science,  the  absolute  dependence  of  phenomena  upon  ant»«. 
cedents. 

Soy  with  the  social  science,  there  are  even  now  those  daioi* 
ing  to  be  ita  votaries  who  imagine  that  it  consists  of  a  chaotic 
mass  of  incoherent  and  independent  facts  of  a  highly  com- 
plex order,  and  that  the  pursuit  and  investigation  of  this  sci- 
ence consist  of  the  gathering  in  and  storing  away  in  vast 
volumes  (usually  without  indexes)  of  these  bewildering  de> 
tails.  It  is  admitted  by  all  without  exception  that  the  prose- 
cution of  the  physical  sciences  is  only  possible  on  the  assump- 
tion of  fixed  and  unchangeable  laws  prevailing  within  each, 
so  absolute  in  their  regularity  that  the  same  adjustments  are 
regarded  as  certain  to  involve  the  same  results  under  like 
conditions.  Without  this  it  is  admitted  that  no  advance 
whatever  could  be  made  in  utilizing  the  physical  forces,  no 
inventions  would  be  possible,  and  no  laws  could  be  established 
in  the  physical  universe.  In  short,  without  this  assumption 
there  could  absolutely  be  no  science.  But  science  means  th^ 
same  in  all  departments  or  it  means  nothing. 

There  can  no  more  be  a  moral  science  in  connection  with 
a  free  moral  agency,  or  a  social  acicnce  while  human  events 
ure  determined  by  an  aTVAVmrj  lt«^^V\^^Vfilh.er  human  or 
divine,  or  both,  than  tlieTe  wa\^\>«i  i.^'^\vs»S.^««»r«^Nssiv 

ft:' 
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ymlrodunwttirorid."  UitbaiMHjtraetlmtdieMliigb 
ir  dapHtmaati  of  phenomenft  m  exempt  from  the  eootrd 
of  JBTuiaUe  kw,  and  nibjeot  to  the  eaprioe  of  Imspontible 
TulhioB,  tiben  !•  h  otterij  nSn  to  talk  of  moral  -(o-  social  aoi- 
maM,  and  tboM  who  make  tbia  elaim  while  at  the  same  tiino 
■■mlujliig  tbeae  vxpna^oot  an  gaStj  at  tha  moat  obvfona 


Tfao  tnu 


» true  ioeiologlst  apeakt  of  aoeial  leiiiiai  beniue  he 
fltmlj  beUevaa  that  aoeial  pbenomaaa  are  VDder  the  domlnloii 
of  BBTaiylog  law  in  praeiaely  the  aame  •enao  that  aatronom> 
'  IbbI  pbaiMHneiia  are,  while  he  aaeribea  the  apparent  Irref^ 
lari^  and  OMk-confonnit;  to  oar  igmmutoe  of  the  anbject 
4w  ia  turn  to  the  &r  greater  oomplezltjr  In  which  these 
•Tenta  are  involved.     If  he  ia  mtitskwi,  he  is  at  least  eon- 


Tbe  primary  concept  upon  which  all  science  rests,  as  al- 
ready remarked,  is  the  dependence  of  phenomena  npon  ante- 
eejtnta.  The  phenomeiis  ore  tha  ^ecU  of  the  anteccdoiita 
as  producing,  or  efficient,  eavtet.  The  prodnction  of  an  effect 
by  a  eaose  involves  the  notion  of  cliange — movement.  It  is  a 
dynamic  phenomenon.  The  etymology  of  the  word  dynamu) 
(^S&ia/utf  power)  shows  how  naturally  the  human  mind  con- 
sects  the  idea  of  motion  with  that  ot/ome,  and  it  is  only  in 
recent  years  that  another  word  (kinetic,  kinematic)  has  been 
adopted  into  mechanics  to  sever  this  connection. 

The  mind  can  not,  however,  conceive  of  a  change  without 
referring  it  to  some  powur  adequate  to  produce  it.  In  the 
word  efect  there  lurks  the  inseparable  idea  of  motion,  while 
in  the  word  cause  thera  equally  inheres  the  idea  of  force. 
The  further  analysis  of  these  terms  has  been  presented  in  a 
.  previous  chapter  {nujmt,  pp.  238,  391),  and  we  may  with 
entire  propriety  content  ourselves  here  wit;h  the  more  popular 
proximate  ex  predion s. 

Anabjgia  of  its  Forcea  the  Initial  Step  in  eatabliahiny  a 
JfeiD  Sclenet, — Wc  perceive,  tlicrefore,  tliat  in  an^  dftijwrtj 
mont  of  phtiDOiaenn  the  laws,  whoae  eakaiJWJbxitfSDLX  ^N«a>^ 
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the  character  of  a  true  wckoobf  depend  itpon  the  operatfom  of 
certain  /arcea  prevailing  within  that  department  wfaidi  Oft* 
derlie,  or  rather  oonatitate^  the  eanaea  of  whidi  the  phenem 
ena  are  the  effects.  And,  althoai^  in  modem  times  great 
progress  has  been  made  in  the  direction  of  eomIatiii|g  these 
forces  and  demonstrating  their  dependence  and  their  eommon 
origuii  if  not  their  nlthnate  xadty  and  identitj,  still  this  (to 
the  causal  intellect)  grand  and  wholesome  lendt  wOl  pioV 
ably  never  be  carried  so  &r  that  the  sttbdivirioni  daariflea- 
tion,  and  separate  denomination  of  these  foiees  will  not 
alwajSy  as  now,  prove  convenient  and  neoessaiy  for  the 
practical  teaching  and  prosecution  of  sdenee.  In  jEMt,  it  is 
this  analytical  treatment  of  the  forces  of  natnrei  and  their 
snbdivisioQ,  classification,  and  naming,  as  distinct  principles 
of  material  change,  that  has  brought  the  world  out  of  the 
chaos  of  the  earlier  ages,  and  enabled  it  to  proceed  with  the 
work  of  perfecting  its  knowledge  of  the  material  universe. 
The  universe  is  so  vast  that  it  was  necessary  to  attack  it  in 
detail.  So  long  as  it  was  attacked  in  gross,  after  the  manner 
of  the  older  cosmologists,  no  impression  could  be  made  upon 
it.  But  no  fears  need  be  entertained  from  any  of  the  gen* 
eralizatioiis,  such  as  that  of  the  unity  of  force,  which  man 
has  been  able  to  make  by  a  synthesis  of  the  data  which  have 
previously  been  Liboriously  elicited. 

Each  science,  too,  after  it  has  been  made  to  take  shape 
by  a  careful  study  of  eveiy  thing  which  it  presents  sui  ffeHr 
eriSf  must  be  further  analyzed  and  subdivided  into  still  more 
limited  departments.  In  physics,  for  example,  we  find  that, 
before  we  can  commence  the  practical  study  of  the  physical 
forces,  we  must  further  classify  them  into  barologic,  acous- 
tic, radiant  (optics,  thermology,  etc.),  magnetic,  electric, 
etc.,  each  of  which  must  be  prosecuted  separately,  however 
iimnifcst  their  ultimate  correlations  or  identity  may  be.  It 
is  the  same  with  the  rest.  Analysis  must  precede  practical 
investigation.  Positive  work,  can  oivly  be  done  on  the  small- 
est suZ>di visions.    This  anal^aVt^  ^ik<n^i^T^^*CG^  ^x^^^x^iossx 


■  iMtavMtltBldof  liowevtrbbrloM^floimBotadiJicDoaMn^ 
4*  itddag  off  tnd  Htdng  aput  f  or  dfltidkd  eoniidetatioa  of 
dl  A*  depubMBti^  8n»n  o*^  duns  ^lUi  poHMa  raJB- 
fkatabnraetaiof  thdrown  toidmltoCtiidrMpRratadairi- 
ifithm  thli  proeeM  U  eMentUQy  A*  primwjr  chw  In  dw 
lAott  to  MteblUi »  mw  depMtnent  of  Mienae. 

ft  b  eDndd««ti«ii  (oiib  m  Umn  that  luve  led  me  to 
vidcvteke  In  thk  chapter  aome  iiidi  an  analyib  of  the  aoeU 
yhenowena  aa  experieoee  baa  abown  to  be  neeeamy  in  all 
dw  adancw.  Thia  endeaTW  can,  of  oonrae,  take  no  irther 
form  than  that  of  a  elaaalflcatloo  of  flioae  infloenoea  which 
an  aeon  to  be  moat  potut  in  the  jaodnetion  of  aoda)  eventa 
— «  ekM  eondderation  ai  the  real  oaneea  of  the  faeta  oeem^ 
ling  wltbin  the  tocial  aggregate.  Bnt,  aa  in  all  other  adenoee, 
the  csnaca  of  phenomena  are  tbe/oreet  wbich  are  operating 
in  each  department,  and  this  must  be  aa  tme  of  eocial  as  of 
pbjaical  phenomena.  The  real  task,  then,  stripped  of  circnm- 
locntory  explanation,  ia  the  classification  of  tbe  social  foreUy 
which  expression  I  shall  now  employ  througlioat  aa  tbe  only 
one  ooDveying  the  technical  idea  here  needed. 

Before  entering  directly  npon  thia  classification,  a  fev 
preliminary  remarka  npon  tbe  nature  d.  aociety  in  general 
will  be  necessary. 

pBEuiOKAST  CoxsroEKaiTOH  OT  TBS  Omonr  ahd  Natdsk 

or  SOOETT. 
Society,  in  its  literal  or  primary  sense,  ia  nmply  an  asso- 
elation  of  individuals.  Animals  and  birds  which  are  usually 
found  thus  associated  are  tenned  gregarious.  Tlie  fact  that 
throughout  all  historic  time  man  has  been  fonnd  associated 
lias  naturally  given  rise  to  tlie  general  opinion  lliat  be  Is  by 
nature  a  social  being*  And  this  is  doubtless  true  for  man 
as  be  ia  and  has  been  erer  since  tbe  earliest  traditions.  But 
whether  be  was  originally  social  by  nature  is  quite  another 
*  AngBiU  Oonto,  "PUloMpU*  PodUTv,"  v«LW,v.Ua\1MxiA^'*''%M«MS 


the  different  gounds  symbolized,  to  a  greater 
emotional  etates  at  least,  if  not  true  intellectu 
— from  the  condition  of  such  a  being  to  tl 
extremely  low  races  now  existing  npon  the  j 
the  Judngs,  the  step  is  indeed  short,  mnch  ihc 
which  spans  the  interval  between  the  present  m 
snch  a  being.  And,  if  it  be  said  that  the  diffa 
in  these  cases  is  very  great,  it  may  be  replies 
greater  than  that  which  separates  the  Austnl 
European. 

Of  the  faet  that  the  different  tribes  and 
must  have  advanced  at  very  different  rates,  no  I 
tion  is  needed  than  is  furnished  by  a  compariso 
dition  of  the  existing  savages  with  that  of  pn 
as  he  is  revealed  by  the  remains  of  his  achieve 
paleolithic  age.  While  in  these  remains  themsi 
great  differences  in  the  degree  of  social  develr 
of  them  indicating  a  condition  scarcely  above  tl 
others  a  remarkably  high  degree  of  engineer! 
intellectual  elevation,  we  also  find  amoni?  livino 
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advanced  raoes,  there  now  remains  little  doubt.  It  is  npon 
this  assumption  that  are  based  the  great  works  of  Tylor, 
Spencer,  and  other  recent  writers,  who  liave  suddenly  thrown 
such  a  flood  of  light  npon  the  whole  problem  of  society  and 
civilization. 

Social  Statici  and  Passive  Social  Dynamics. — ^Relying 
chiefly  on  the  many  facts  brought  forward  in  these  works, 
and  npon  the  meager  teachings  of  human  paleontology,  we 
liave  thus  far  sketched  the  supposed  path  of  the  progress  of 
mankind  from  the  animal  to  the  human  and  the  social  state, 
and  sliall  next  proceed  to  develop,  in  such  brief  manner  as 
comports  with  the  limits  of  this  work,  the  principal  truths  of 
aocial  statics,  and  of  what  wo  have  called  passive  social  dy- 
namics (s^ijfrOj  p.  56),  or  such  of  them  as  may  be  deemed 
essential  to  servo  as  the  data  of  that  higher  scienco  to  which 
we  have  assigned  the  name  Dynamic  Si^iiology. 

The  conditioT),  or  stilus^  of  society  at  the  present  time  or 
at  any  past  time  is  the  problem  of  social  statics  ;  the  natxtral 
orogress,  or  movement,  of  society,  the  causes,  origin,  and  gen- 
esis of  its  leading  institutions,  and  the  purely  spontaneous 
changes  which  it  has  undergone,  are  problems  of  passive^  or 
negative^  social  dynamics. 

It  is  to  these  two  classes  of  social  problems  that  this  chap- 
ter must  be  chiefly  confined,  as  alone  affording  the  data  for 
the  consideration  of  the  problem  of  active^  or  positive^  social 
dvnamics,  of  which  both  the  doctrine  and  the  vuthod  will  bo 
8et  forth  in  the  second  volume  of  this  work.  It  is  scarcely 
necessary  to  repeat  that  this  problem  differs  from  the  last- 
named  in  contemplating  society  itself,  considered  as  an  intel- 
ligent agency,  seeking  to  secure,  through  the  exercise  of  a 
true  scientific  prevision  based  on  a  fundamental  acquaintance 
with  the  laws  governing  social  phenomena,  an  artificial  or 
teleological  control  of  these  phenomena,  analogous  in  all  re- 
spects to  that  which  science  exerts  over  physical  phenomena^ 
in  the  interest  of  human  advantage  ai\d  \v\vcuaxv  \ft<5>^;;!Niw^. 

Import  of  tfie  Term  Social  Science,— tVo^  ^Vo  ^^^  ^ 
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qnestiony  and  one  which,  as  we  have  jwtieeD,  nort  pnU^r 

demands  a  negative  answer. 

We  saw  reason  in  the  kst  ehapter  not  only  for  lidBefl^g 
that  all  the  present  advaneed  noes  of  men  Imvo  dBsewddl 
from  a  lower  barbarie  and  savage  stat^  but  Hiaft  the  esthe 
hnman  race  may  be  traeed  baek  through  a  series  of  di§B^ 
entiations  to  a  state,  if  not  identical^  at  least  eqaslly  hw^ 
with  that  of  the  existing  animals. 

Assaming  man  to  have  once  existed  in  sadb  a  states  As 
mode  of  life  which  he  mnst  at  that  time  have  led  beeemes 
the  question  which  first  presents  itself.  It  is  probable  tint 
human  nature  in  its  lowest  phases  has  always  remained  vciy 
nearly  the  same,  while  in  its  highest  phases  it  has  evidsDtly 
undergone  great  dmnges.  There  seems  to  be  no  donbt  ibix 
the  very  attribute  which  now  specifically  bears  his  name,  that 
of  humanity^  did  not,  in  his  early  infancy,  ^orm  any  part  of 
man's  nature.  The  same  may  be  said  of  all  the  so-called 
virtues — ^honesty,  benevolence,  justice,  etc  These  qualities 
are  the  result  of  his  civilization*  His  moral  nature  has 
sprung  from  his  rational  faculties,  and  may  be  traced  back 
to  its  origin  in  sympathy:  at  first  confined  to  his  immediate 
companions  or  offspring ;  thence  gradually  extended  to  em- 
brace his  own  clan ;  then  his  particular  tribe,  race,  or  country ; 
then,  to  a  limited  degree,  the  whole  human  race;  and, lastly, 
as  exhibiting  the  highest  type,  and  quite  rare  even  among  the 
most  civilized,  made  to  comprehend  the  lower  brute  creation 
in  one  beneficent  scheme  of  morals.  Such  qualities  may  very 
properly  bo  styled  derivative,  as  distinguished  from  those 
original  ones  which  must  have  been  common  to  his  animal 
and  his  human  states  of  being. 

These  latter  comprehend  his  physical  appetites,  and  in 
the  ujother  at  least,  the  love  of  offspring ;  that  is,  they  em- 
brace just  so  much  as  is  necessary  for  the  two  great  objecU 
of  nature  (aupray  p.  216)— the  maintenance  and  the  perpetueh 
tion  o{  life. 

These  natural  appetites  NiViwi  d^^wA  ^\ 
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advantwd  race«,  there  now  remains  little  doubt  It  i*  vj^a 
tbU  auumptiun  tliat  are  baaed  the  great  work*  vi  T;iur, 
Speneer,  atiJ  other  recent  writers,  who  liave  loddeii]  v  d:ru»x 
such  a  flood  of  light  aiwn  the  wliole  problem  ^  kuciif «  aitc 
civilization. 

Social  Statict  and  Pattive  Social  Dyitamaet- — Tiiniytug 
chiefly  on  the  many  facta  brought  forward  in  timi:  vurtt, 
and  upon  the  meager  teachings  of  hnnian  ftHiwUiMu^  ■  w* 
have  thus  far  sketched  the  lopposed  path  of  the  prt^gnm  of 
jnanlcind  from  the  animal  to  tlie  human  aud  'bt  ouru  rjtit. 
and  thall  next  proceed  to  develop,  in  sorii  Ivief  nannic  m 
comports  with  the  limila  of  this  woric,th*:  ynwiya.  irv'.m  of 
social  statics,  and  of  what  we  hare  eallvd  paw!v«  tuxai  fn- 
naniics  {tvj»-a,  p.  5G),  or  sucii  of  th«a  m  viv*  i*.  '.^•^■■•<. 
esBcntial  to  wrvo  nii  the  data  of  tiat  hiirher  wkuw  :<  r:^e. 
\re  have  aBsigned  the  name  Jfipi«Hiie  Sjciatviij, 

The  condition,  or  status,  at  socictv  a*  tut  imwir  tiw  r  ^ 
at  any  past  time  is  the  problem  at  wcia^  Arfrix  ;  %^.-itai^  ^ 
DrogreaB,ormovement,of ■odtitr.thiieKiMa.vr^a.fla''^  .^ 
e^  of  its  leading  instttntka^  mA  &r  jwiy  aMa^*  .^j^ 
change*  which  it  liaa  nndtifni^  av  jaiiliii  <f  j^'  '  -on- 
9«fiw,  •ocial  (fywUHOR.  ,y  {q 

It  i.  to  tb«e  two  rUaM»rf-JJ|    *       I         "^  .  been 
t  be  chiofly  — ""11^.1  ^aa  ^bdv*^^"' 
hhe  conildemtioo  of  tbe  jaij^  rf  ^  ■       '  ''L^  without 
.^  [,     In  the 
lOtion,  while 
idea  of  force. 
prusunted  in  a 
1  wo  iiiay  with 
-  ■*;  the  more  popular 
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those  above  ttated  are  the  prind  ptl  oae%  and  from  ibmm  we 
may  make  a  toleiably  aaf e  eonjeetare  at  to  man's  earljeondt 
tion  in  this  respeet 

In  the  first  pheei  he  does  not  appear  to  have  ever  been  a 
purely  carnivorous  animal,  bnt  rather  an  omnivofoos  one. 
Yet  there  aro  unmistakable  evidences  that  the  ancestoia 
of  man  once  possessed  tusks  or  canine  teeth  dearly  de- 
signed as  weapons  of  attack.  ThesCi  however,  are  secondary 
sexual  cbaractersy  and  were  doubtless  used  chiefly  against 
those  of  his  own  kind.  Their  first  exerdse  was  in  that  fleree 
rivalry  for  the  possession  of  females,  so  common  with  ths^ 
lower  animals,  and  women  did  not  cease  to  constitute  th^ 
bone  of  contention  until  dvilization  had  progressed  a  long 
way,  as  the  traditions  of  the  Trojan  War  over  Helen  attest 
This  and  other  causes  kept  the  race  perpetually  embroiled, 
and  it  has  passed  into  a  proverb  tliat  man  is  the  worst  enemj 
of  man :  hotno  homini  lupus.  Whenever  and  wherever  his 
history  has  been  known,  he  has  always  been  found  at  war 
with  his  own  kind,  and  every  page  that  has  been  recorded 
testifies  to  the  continued  intensity  of  his  passions  and  the 
brutality  of  his  deeds. 

Although  we  now  almost  always  find  him  associated, 
yet,  as  will  be  shown  in  a  future  chapter  (voL  ii,  pp. 
21 4,  220,  230),  this  is  for  purposes  of  protection,  and  seema 
not  to  have  been  his  condition  until  after  his  intellect  had 
become  strong  enough  to  appredate  and  devise  a  scheme  of 
protection. 

Thus  at  a  certain  stage  the  assodatlve  influence  of  hta 
superior  mental  powers  was  neutralbed  by  their  anti-social 
influence.  Before  the  intellectual  qualities  had  become  suf- 
floiently  developed  to  comprehend  a  scheme  of  government, 
their  whole  tendency  was  to  render  man  a  solitary  bdng. 
This  effect  was  produced  in  two  ways :  flrst,  by  individuala 
destroying  one  another  whenever  their  pursuits  conflicted ; 
am],  secondly,  by  inducing  a  mutual  withdrawal,  one  from 
Mother^  through  fear  of  TQGdN\ti\^Vn\\kTi.   Itl  ^thfit  word% 
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nperior  mgnAtj  or  InteDigenoe  wia  advaatageoiis  both  is 
Menring  tba  destnietion  od^  and  eieape  from,  his  enemies; 
1)0lh  of  which  processes  tended  to  segregation,  hj  dedma- 
tion  on  the  one  hand,  and  Tolontaiy  separation  on  the 
other. 

The  former  of  these  processes  was  at  first  more  efleetire 
than  the  Utter,  bnt,  as  man  became  mora  capaUe  of  resisting 
the  natnral  obstacles  to  ezistenoe  in  more  sad  more  remote 
and  different  i^on%  the  praedee  of  migration  probably  in* 
creased.  There  csn  be  no  donbt  that  these  considerationa 
went  hr  to  diffose  the  race  over  the  g^bci  and  maj  aooonnt 
lor  many  of  the  cnrloos  Isets  In  connection  with  its  wide  dis- 
tribution* 

Thx  Form  Staoxs  nr  thx  DsvxLonnarr  of  Socibtt, 

Thns  we  can  hardly  escape  the  conduBion  that  at  one 
period  man  most  have  been  as  far  removed  from  a  social 
state  as  it  is  possible  for  a  species  to  be  and  continue  the 
propagation  of  its  kind^  leading  a  life  to  a  great  extent  soli* 
taiy,  or  at  least  in  small  groups.  This  may  be  regarded  aa 
thtjtnt  or  initial  Hage  in  the  genesis  of  the  social  aggregate. 
But  his  own  rapid  multiplication  was  alone  sufficient  to  make 
this  state  only  temporary,  and  the  influence  of  high  mental 
qualities  preserved  him  from  tlio  fate  of  other  solitary  ani* 
mals,  who  only  retain  such  a  state  by  a  constant  process  of 
partial  extinction,  produced  partly  by  themselves,  partly  by 
other  species  preying  upon  them,  and  partly  by  natural  influ- 
ences. Human  sagacity  soon  rose  to  a  height  which  rendered 
the  last  two  of  these  modes  of  decimation  practically  in* 
effectual.  Man  became  at  a  very  early  period  **  lord  of  the 
fowl  and  the  brute,''  and  able  to  resist  climatic  and  other 
destroying  forces.  The  thing  ho  then  stood  most  in  need  of 
was  protection  from  his  own  kind. 

But  rapid  multiplication  and  comparative  safety  from 
external  dangers  rendered  the  accumuklloTi  ol  VcksK\^\^:Qsi^\^ 


THE  FOUR  8TA018  OF  80CIRT.       4a 

eerUin  localities  a  phyrical  neoeadty,  notwithatandtiig  didt 
natural  inadaptation  to  a  social  condition.    This  may  bt  re* 
gardcd  as  the  second  $iage  of  the  deyelopm^it  of  aodetj.    I 
was  a  society  of  which  the  elements  were  wholly  uneon 
genial— a  forced  association.   In  this  state  the  indlTidnal 
f  reCi  but  he  was  ntterly  inseeore.    There  reigned  the  ni 
liberty  and  the  utmost  license.    The  moral  qualities  were 
yet  unborn.    The  virtues  had  no  existence.    Intellect 
the  servant  of  selfish  passion  alonci  and  all  f onas  of 
were  of  constant  occurrence. 

The  paramount  necessity  for  some  form  of  rqpilati^ 
at  first  chiefly  of  the  sexual  relations,  and  then  of  such  mi$ 
proprietary  interests  as  began  to  arise,  became  gradually  sp. 
parent,  and  with  tlio  growth  of  more  or  less  definite  fonns 
of  headship  were  developed  laws  relating  to  marriages,  tad 
to  a  few  other  acts.    This  establishment  of  the  first  rudi- 
mentary elements  of  government  marked  the  third  daje^  or 
epoch  of  social  progress.* 

There  must,  of  course,  have  been  many  of  these  soda^ 
centers,  or  points,  to  which  individual  pairs  or  families  bs^A 
retired  when  persecuted  or  threatened,  and  from  which  ths^^ 
had  expanded  by  multiplication,  forming  new,  independ 
societies.  Again,  if  it  be  true,  as  many  eminent  scientifi 
men  have  insisted,!  tliat  the  human  race  has  had 


^  9cc  Herbert  SpeBeer*!  clottr  cUttlflotttloa  of  tht  sctoal  tilstlflf 
**  Prineiplct  uf  i<ociology,**  toI.  I,  pp.  071, 07S,  074.    M j  flrtt  am!  mo 
art  chiefly  theoretical,  ami  are  tcftrcel j  reprtfeated  in  llr.  Speacer^i  tabiM,  wl 
cnbroce  known  tribes  onij.    In  the  pronent  tUte  of  tbt  race,  if  wo  bditft 
Ofolutlon  at  all,  we  art  tomptllcd  to  dcdooe  the  aiiiinBed  rimpltr  ftatct 
Ihs  cvldtnet  fumiahed  bj  eslttlng  meet.    Tbott  who  dcBj  tbt  legitlatcr 
Ibia  BMthod  forgot  that  It  la  iht  oat  bow  eittadrtly  tnplojcd  hj  tcl«ti 
BMB  not  only  in  the  ntit  leu  eomplei  departmtat,  that  of  bMogj,  bnt  la  efts 
aov  well-cMtabllthtd  tdcnco  of  geology. 

t  Aipumia,  ••DlTeralty  of  Origin  of  tht  nmnaa  Racta.**  in  tht  ••ChHaalaa 
Bitrolner,**  July,  1800  \  aK  **  Men  and  ApM,**  s  lecture  dtllvertd  la  Ntw  Tot^ 
Wit  Ctrl  Vogt,  la  •* Rtfut  fWleniiacvue,**  0  mai,  1877,  p.  1060. 

ilipinicnta  for  thia  flew  art  a\fO  ^tea^iAaA V|  ^I^kk^rMx  V*  ^twiiaC  fsi  ( 
§.  fa$)  nod  bj  Mr.  A.n.VfaUact^.-Cuiaxttoa^JwD^Nft^'t^  ^Va-A. 
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origiii%  Mflh  mvit  hare  bad  mbitititftny  the  mim  ge&anl 
Jiiitoty* 

After  the  lepte  of  timei  owing  to  the  power  of  many 
fhraagh  hit  etipwior  intelleeti  of  taniioiiiitiiig  nioit  of  ihoie 
fiatiml  ohrtaelee  whioh  prevent  all  other  qweiea  from  in- 
ereeeing  bejond  a  certain  maximnm,  theee  Tarioas  nnaU 
eeattered  eommnnitiea  grew  into  tribes  and  nationsi  and 
b^gui  gradually  to  encroach  npon  one  another.  War  was 
the  natural  reenlt,  and  the  strifes  between  independent  indi- 
Tidnals  in  the  preyions  state  of  anarohj  seem  to  have  boon 
transferred  to  these  independent  eommnnities.  The  result 
was  the  miion,  either  from  compulsion  or  interesti  of  many 
of  the  tribe%  and  the  enlargement  of  the  spheres  of  social 
Ofganirttion.  This  process  is  still  going  on,  and  will  proba- 
bly be  one  day  extended  to  embrace  dl  mankind ;  tliough 
diversity  of  language  and  national  prejudices  operate  pow- 
erfully to  postpone  that  consummation. 

Oovemmenty  so  necessary  for  the  prevention  of  internal 
war,  became  the  cause  of  external  war,  yet  the  latter  was 
imdoubtedly  the  lesser  of  the  two  evilsi  and  will  itself  dis- 
appeari  in  turn,  when  all  governments  shall  be  consolidated 
into  one.  This  event,  if  realiaed,  will  form  the  fourth  staje 
of  social  progress. 

Those  four  stages  in  the  inception,  development,  and 
progress  of  social  aggregation — viz.,  1,  the  solitary,  or  au- 
tarchic, stage;  S,  the  constrained  sggregate,  or  anarchic, 
stage ;  8,  the  national,  or  politarehic,  stage ;  and  4,  the  c(»s- 
mopoHtan,  or  pantarcbic,  stage — constitute  a  great  cycle 
wiUiin  which  all  the  social  forces,  statical  and  dynamical, 
progi-essive  and  retrogressive,  have  operated  and  must  con- 
tinue to  operate. 

It  will  be  perceived  that  the  practical  view  which  we  are 
able  to  take  of  this  field  in  the  existing  condition  of  the  race 

fleleetioii,*'  Euaj  Ko.  S),  both  of  wbom,  howtrer,  ioellnt  toward  the  inoiio* 
phjletio  origin  of  nan.     8m  aliio  Sir  CharlciL|ctt,**Mndv>M^^'^  ^^«&«CI% 
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k  confined  almost  exdniively  to  the  third  of  theio  atagen 
The  lint  stage  lies  on  tlie  very  confineB  of  the  sab-hnman 
epoch  represented  by  the  genns  of  tme  animalsi  which 
llaedcel  has  called  PiiheeafUhrcpuM^  and  is  equally  hjpo> 
thetical  witli  that  now  extinct  genns.  A  few  nnconfiraied 
reports  of  the  diseoveiy  of  men  in  a  condition  wliieh  is 
referable  to  that  stage  alone  senre  to  give  what  practical 
proof  we  Iiave  of  its  real  existence  {^upra^  p.  417).  Bat, 
whether  now  actually  represented  on  the  i^obe  or  not,  its 
reality  as  an  intermediate  condition  between  animality  and 
humanity  rests  on  precisely  the  some  evidence  as  does  ths 
general  theory  of  the  devdopment  of  the  race  from  a  loww 
or  sub-human  type  of  existence* 

Tlio  second  stage  embodies  none  of  the  elements  of  per> 
manoncy  and  can  not  be  expected  to  be  found  extensively 
prevailing  at  any  age  of  the  world.  It  is  essentially  a  tran- 
aition  stage,  and,  like  transition  forms  in  biology,  is  cliarac- 
tcrized  by  an  cpUcmcral  duration.  Nevertheless,  it  lias 
numerous  living  representatives  among  the  lower  existing 
tribes,  particularly  among  the  Fuegians,  interior  Australians, 
Wood-Veddos,  and  Bushmen. 

To  the  third  stiigo,  however,  as  already  remarked,  belong 
not  only  all  the  savage  tribes  at  all  advanced  and  posscMing 
any  settled  habits  or  form  of  government,  but  ako  all  bar- 
barians, semi-civilized  races,  and  races  and  nations  calling 
themselves  civilized  and  enlightened. 

If  the  flnit  stage  is  a  strictly  theoretical  one,  the  fourth  is 
a  purely  ideal  one.  There  is  a  philosophic  ken  tliat  pro* 
fcases  to  see  in  the  future  of  the  race  that  triumph  of 
humanitarian  sentiments,  which  would  no  doubt  also  be  a 
triumph  of  practical  interests,  that  shall  sweep  away  the 
present  l)arrierB  of  language,  national  pride,  and  natural 
uncongeniality,  and  unite  all  nations  in  one  vast  social 
aggregate  wiUi  a  single  political  organization. 


All         TIBXIABT  jkeOBlQATIOir^ 

i  * 

THS  SOCIAL   F0B0B8. 

Wa  tn  now  ptepared  to  coimnwioa  tiie  mom  (qpeeU 
MMidmitloii  of  the  Baton  of  the  §otU  foioe%  and  to  teak, 
WKNig  the  Tirled  phenomeiMi  to  whieb^  d^jr  give  riie^  for 
Midi  dktiiigiiidiiiig  nurln  is  dnlloiiihle  oi  to  make  a  oon^ 
ymSoB^  at  least,  if  not  allraya  a  ttMtj  logiea!,  e1aasiflcati<m 
ef  hioiii* 

AH  beingi  whidi  can  be  said  to  peifonii  aetkms  do  so  in 
obedienee  to  those  mental  states  wbiA  are  denominated  de» 
riies»  In  the  absenee  of  desiie  thofo  wiU  always  be  absenoe 
of  what  are  csUed  vohmtaiy  movementa.  Amijrses  of  the 
pgrdiok^giesl  and  physiologieal  prinetples  nndcnrlying  thia 
tnith  have  already  been  given  {eupra^  "pp.  892,  397),  and 
will  be  still  further  made  (voL  ii,  p.  321),  so  that  they  need 
not  be  entered  into  here.  We  will  therefore  rest  con- 
tent to  assume  that  desire  is  the  essential  basis  of  all  ac- 
tion, and  hence  the  true^^iro^  in  the  sentient  world;  and 
consistency  as  well  as  truth  requires  us  to  predicate  this 
equally  of  man  and  of  all  things  lower  in  the  scale  of  ani- 
mal life. 

CLASSmOATION  OF  TRB  SOCIAL  FOBCBS. 

The  classification  of  the  forces  operating  in  the  depart- 
ment of  animated  nature  will  then  be  equivalent  to,  and, 
in  fact,  the.  same  thing  as,  the  classification  of  animal  do- 
sires;  and,  as  what  is  true  of  all  must  be  true  of  a  part, 
this  will  likewise  constitute  a  classification  of  the  social 
forces. 

In  the  organic  world  nature  may  be  said  to  possess  two 
primaiy  objects,  viz.,  the  preservation  of  the  individual  and 
the  continuance  of  tho  species  or  race.  These  ends  are 
secured  by  means  of  desires  inhering  in  the  individuals, 
leading  them  to  perform  the  necessary  acts.  T1\^  V«^  f m.va- 
iu?n^  BbBolutely  essential  to  life  are  unltAXioTi  vcA  t%^tq&:^^^ 


■it  \A  »t*"     »  tWtf  i»  *  ^  ^  -A  de«^***  r^^.e\^«*' 
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ImpiilM  that  detemiisiei  it  Henoe  the  latter,  if  deatitate 
«f  ihete  paadoiMi  in  tlie  gratifieatioii  of  which  thejr  preierve 
their  eriitermft  and  cuntinne  their  kind^  would  apeediljr  periah. 
Thoae  that  poMewed  them  to  a  diminiahed  dcjgree  mnat 
have  lidlen  behind  in  the  raee  for  lif Oi  and  only  thoae  that 
poaaeaaod  them  in  a  high  degree  can  have  aoryived  the  com* 
petitioii.  Thia  alone  accoonta  for  their  preaenee  in  the  dqp'ee 
In  wUeh  we  find  them. 

Even  man  ia  wholly  dependent  npon  theae  paiely  nat- 
vral  foroea  to  preaerve  hia  eiiatenee,  and,  notwithatand* 
ing  hia  rational  powera,  combined  with  all  hia  aeience, 
be  would  quickly  auceumb  if  th^  were  withdrawn.  In 
Um  both  theae  claaaea  of  deairea  are  atrong^  and  conatitnte 
the  motive,  either  direct  or  indirect,  to  the  greater  part  of 
all  Ilia  acts.  They  are  the  great  original  and  essential 
forces  of  society. 

In  the  most  primitive  forma  of  society  very  little  else  can 
actuate  it ;  but  in  developed  society  the  derivative  forms  of 
these  original  desires  become  so  widely  differentiated  that  it 
is  difficult  to  trace  them  to  their  sources  and  inconvenient  to 
insist  on  their  identity.  The  dispersion  of  the  human  race 
into  cold  climates  added  other  wants  to  those  of  mere  nutri- 
tion, and  rendered  clothing,  shelter,  and  fire  as  much  objects, 
of  desire  as  food  and  drink.  While  the  gratification  of  all 
desire  roust  be  regarded  as  pleasurable,  this  need  not  always 
be  absolute ;  it  may  often  be  relative,  and  the  diminution  or 
prevention  of  pain  is  as  much  a  satisfaction  of  desire  as  the 
production  of  positive  pleasure  (vol.  ii,  p.  149).  These  nega- 
tive desires  must  bo  taken  into  account,  since  they  are  as 
essential  to  life  as  positive  ones.  Tlicy  constitute  the  pro- 
tective forces  of  socictv. 

As  development  goes  on  in  society,  and  even  to  a  large 
extent  below  the  social  stage,  there  arise  derivative  products 
of  the  reproductive  forces.  Theso  are  of  various  kinds  and 
degrees.  The  sexual  desire  itself  becomes  wonderfully  ex- 
panded in  its  relations,  and  cornea^  Va  cVv^vuA  t^^kk:^  \5! 
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grouped  around  the  dominant  lentimonts  of  love  (with  itt 
oppoiite,  hate)  and  fear  (with  ita  opposite,  hope) ;  but  the  sya* 
tematie  development  of  this  Bchcme  of  love-forces  and  fear* 
forces  must  be  deferred  until  later  in  the  chapter. 

With  regard  to  the  intellectual  foroesi  lot  it  be  remarked^ 
onee  for  all,  to  prevent  an  erroneous  impression  which  might 
otherwise  be  quite  naturally,  formed,  that  their  only  basis  is  tho 
pleasure  of  intellectuul  activity,  in  the  effort  to  attain  which 
they  produce  their  only  results,  at  present  quite  limited,  but 
destined  to  increase  with  intdlectual  development.  They 
have  notliing  to  do  with  those  transcendent  effects  whidi 
intellect  secures  in  its  capacity  of  guide  and  director  of  mus- 
cular activity  toward  the  satii^action  of  physical  desires.  Aa 
such,  mind  is  no  longer  a  true  natural  force,  but  a  condition 
to  the  production  of  results  by  the  true  social  forces. 

The  following  table  will  exhibit  at  a  glance  the  classifica- 
tion of  the  social  forces  as  already  sketched : 

PreseiratiTe  (  P<»i^^«.  gurtatory  (seeking  pletaureX 
Forces.       |  Negitive,  protectlTO  (AToiding  pain). 

ReproductlTe  P*'^    The  ieintl  and  tmaUTo  dediet. 

oicea.       I  Indirect   Paiwtal  and  eonaanguineal  affaetloBa 

fiEathetio  Poreea. 
Emotional  (moral)  Foioml 
IntaUactual  Foreea. 

It  will  be  observed  that  each  of  these  groups  has  a  real 
basis  in  fact,  a  physiological  existence,  and  a  local  seat  in  a 
definite  portion  of  the  body  to  which  it  can  be  readily  re- 
ferred. 

The  tongue,  palate,  and,  to  some  extent,  the  stomach,  are 
the  seats  of  the  physical  satisfaction  excited  by  the  nutritive 
act,  and  this  pleasure  is  wholly  disconnected  from  the  funo^ 
tion  of  nutrition,  which  takes  place  alli^T  VltimA  %Rsi^fe9^i(S5>^ 
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oiiiii,  I  lie  iiii«^rance  oi  nowcrs  b< 
highly  prized  than  their  beauty. 

AVith  regard  to  the  emotional  forces,  wl 
crroneoosly  located  in  the  heart,  they  are  lee 
to  a  physical  seat ;  but  any  one  who  will  ca 
such  sensations  will  find  that  they  appear  t 
region  of  the  breast,  and,  while  different  emo 
proceed  from  different  nerve-plexnses,  theii 
basis  is  no  longer  doubted  by  students  oj 
system. 

Finally,  the  intellectual  forces  have  as  the 
tion  the  interior  of  the  cranium,  and  moder 
point  to  the  cortical  layers  as  the  probable  re| 
higher  forms  of  brain-action. 

The  sociologic  importance  of  these  facts  li 

entific  bearing,  as  showing  that  the  phenome 

by  organized  beings  have  definite  and  tangil 

such  as  inhere  in  other  classes  of  phenomena, 

of  which  they  may  be  investigated,  comprehei 
trolled  bv  the  annliftnr»oa  i\4  «*♦      t  ?i— .   --.t.  - 
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what  the  social  forces  really  consist  in,  how  they  are  constl 
tuted,  and  where  they  are  physically  located,  and  to  be  able 
to  distinguish  them  from  other  things  which  have  not  the 
character  of  tme  forces. 

Following  this  simple  yet  perfectly  rational  theory  of  the 
science,  let  us  consider,  first,  the  preservative ;  secondly,  the 
reproductive  (these  constituting  the  essential) ;  and  thirdly, 
the  various  secondary  or  non-essential  forces.  Other  deriva- 
tive, or  acquired  desires  ^nll  be  noticed  in  connection  with 
the  original  or  natural  ones  from  which  they  are  the  out- 
growths, developments,  or  corruptions,  and  this  although 
they  may  no  longer  be  preservative,  reproductive,  or  {es- 
thetic Of  the  preservative  forces  I  shall  not  attempt  sys- 
tematically to  keep  up  the  distinction  between  positive  and 
negative,  but  shall  n.'gard  the  entire  subject  as  a  whole  in  its 
various  philosophical  and  historical  aspects,  as  bearing  upon 
the  social  condition  of  the  race. 


GENESIS  OF   SOCIETT  THROUGH  THE  ACTIOK  OF  THE  SOCIAL 

FOBCES. 

The  first  desire  of  all  creatures  is  for  nourishment.  As 
the  babe  seeks  its  mother's  breast  as  soon  as  it  is  bom,  so  the 
human  race  spent  its  infancy  in  the  single  pursuit  of  subsist- 
ence. In  a  pure  state  of  nature,  where  the  spontaneous 
products  of  the  vegetable  world  supply,  unprepared,  their 
only  food,  there  seerns,  indeed,  little  else  for  a  being  to  pur- 
sue. In  the  tropical  zone,  where  man  must  have  made  his 
first  appearance,  fire  and  clothing  were  not  required,  and 
shelter  was  afibrdcd  by  the  trees  of  the  forests.  Such  was 
doubtless  man's  early  state,  when  for  ages  he  roamed  over 
the  regions  of  interior  Africa,  Southern  Asia,  Australia,  and 
perhaps  Central  and  South  America.  But  the  efforts  already 
alluded  to,  to  break  over  the  territorial  limits  of  the  fauna 
to  which  he  belonged,  made  necessary  by  his  ra\jid  uvul- 
tipUcatioD  and   hia  quarrelsome  ttud.  xoAi^vdX.  ^v^^'^^^^ 
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beiDg  in  a  maimer  aaooestful  in  ocMMeqnenoe  of  hit  anperior 
tagadty,  he  soon  found  himielf  carried  into  nneoBgcDial 
dimes  where  nature  no  longer  f  nmished  all  the  necessities 
of  his  existence  without  preparation  or  labor  in  pioeoring 
ihem.  Multiplication  alone  might  have  brought  about  thiL 
necessi^  for  labor  hj  exhausting  all  the  spontaneous  produo*> 
tions  without  supplying  the  deqaands  of  so  manj  indiTid^ 
uals.  With  other  animals  under  the  same  dreumstanceSi  this 
excess  always  perishes  from  want,  between  whidi  and  the 
perpetual  and  fierce  struggles  of  individusls  man  was  foresd 
to  resort  to  migration.  That  other  eraatures  also  resort  to 
migration  under  similar  drcumstances  is  a  wdl-known  fiict 
of  geographical  distribution^  but  in  the  attempt  they  are 
usually  unsuccessful.  They  succumb  to  inclement  weather 
and  the  various  other  obstacles  with  which  they  meet.  But 
man  surmountod  these  obstacles,  though,  doubtless,  only 
after  many  failures,  and  ultimately  triumphed  over  climate 
and  soil,  over  animate  and  inanimate  foes.  If  I  were  to 
employ  a  single  word  which  could  be  made  to  convey  the 
whole  notion  of  man's  supremacy  over  nature  and  his  sn* 
periority  over  all  other  living  things,  I  should  choose  the 
word  Labor,  His  labor  of  mind,  seconded  by  his  labor  of 
body,  have  made  him  conqueror  of  nature  and  master  of  the 
jilanet. 

That  which  has  preserved  the  human  spedes  from  ex* 
tinction  and  from  local  circumscription  has  been  the  law  of 
natural  selection,  or  the  survival  of  the  fittest  This  latter 
tenn  means  that  those  who  are  best  capable  of  surviving, 
survive,  and  not,  as  some  seem  to  suppose,  that  those  who 
are  most  deserving  of  life,  live.  It  has  a  physical  and  not 
t  moral  signification.  It  is  not  because  man  was  tlie  most 
worthy  to  maintain  an  existence  upon  this  earth,  that  he  has 
lived  when  other  species  liave  perished.  It  is  because  he 
acquired  the  power  of  resisting  the  influences  which  swept 
other  species  away.  The  secret  of  his  survival  and  i^upreni- 
JCf  lies  in  his  intelledusl  ^nv^t.    1^%  \Aa  vike^mmI  thta 
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power,  the  most  effective  of  all  forces,*  in  defeating  by  indi- 
radian  those  attacks  which  have  overcome  the  direct  efforts 
of  creatores  of  far  superior  strength. 

When  we  recognize  the  fnll  influence  exerted  by  the  nor- 
mal, or  indirect,  action  of  the  intellect,  and  concede  to  man  a 
considerably  higher  development  of  this  faculty  than  is  pos- 
sessed by  any  other  being  on  the  globe,  there  is  no  difficulty 
in  accounting  on  natural  principles  for  his  gradual  eleva- 
tion and  distribution.  And  the  fact  that  one  being  has 
once  gained  the  ascendency  now  held  by  man  constitutes  in 
itself  a  sufficient  reason  why  no  otlier  can  attain  it.t  Only 
one  such  being  can  exist  at  once  upon  the  sauie  planet4 
Every  other  creature  must  perish  before  his  power,  or  be 
brought  into  his  personal  service.  He  nmst  multiply.  If 
the  globe  is  to  bo  inhabited,  it  must  be  by  individuals  of 
bis  race.  The  ferocious  beast,  the  venomous  serpent,  and 
the  noisome  insect,  must  be  exterminated  as  his  enemies. 
The  antelope  and  tlie  grouse  must  be  hunted  for  his  nourish* 
ment  and  his  pleasure.  The  very  fishes  of  the  sea  and  the 
monsters  of  the  deep  must  fall  a  prey  to  his  universal  rapine. 
If  it  be  true  that  the  wildernesses  of  interior  Asia  and  Africa 
are  developing  other  linos  of  superior  beings  in  the  Primates 
of  those  regions,  which,  wore  there  no  human  race,  would  at 
length  supply  one  to  the  world,  there  is  no  hope  that  the 
present  dominant  being  will  permit  nature  to  carry  out  such 
a  scheme.     The  forces  of  mind  are  a  thousand-fold  more 

*  To  ftToId  the  pot>ib*e  charge  of  Ambiguity,  It  maj  b«  here  lUted  that 
nothing  thus  far  said  or  to  bo  laid  hereafter,  reipectlng  the  inUltectuai  fora 
proper,  U  iDtended  to  deny  the  nlghtj  influeooe  of  normal  Intellectual  action. 
It  Is  onlj  maintained  that  thU  Influence  If  In  no  waj  analogoua  to  the  remaining 
social  forces,  and  Is  not  a  true  nutural  force  capable  of  management  as  are  ths 
physical  forces.  In  a  word,  the  normal,  or  Indirect,  action  of  the  Intellect  doei 
not  obey  the  unirersal  Iswh  of  motion,  and  It  Is  tMs  which  constitutes  the  only 
certain  test  of  a  truly  natural  force  (toI.  11,  p.  96)^ 

f  A  theory  for  man*s  initial  supremacy  has  aln«dy  been  put  forward  (^titv 
PL  428). 

/  Ljell,  *'Prindp\e§  of  Geology,'*  t<A,  \\,  p,  4%1, 
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rapid  than  those  of  matter.  The  nlllloiie  of  J9tm  thit  If 
would  probably  require  to  traaaform  Mpm  into  moiy  periapt 
I  may  say  that  it  has  akeady  onoe  required  to  perform  the 
same  or  an  equivalent  taaki  would  be  anfkient  lor  the  eom* 
paratively  lightning-like  foroea  ci  mind  to  push  their  poaitiTe 
civilization  into  the  most  impenetrable  wiMemenea  and  the 
moat  barren  deiertSi  aweep  away  or  anbordinate  all  living 
spedesi  re-enact  in  Africa  and  Bonth  America  only  in  their 
own  peculiar  way— the  loenes  which  Ada  and  Enrope  have 
witnesBcdy  and  estabUah  a  eoimopolitan  natlonaUtj  and  a 
univerBal  civilisation* 

Nor  la  it  the  lower  animale  alone  whose  devdopmeat 
man  checlcB,  and  whose  existence  he  threatens.  The  same 
process  is  going  on  between  the  superior  and  Inferior  racea 
of  men  as  between  men  and  brutes.  The  developmeat  of 
the  lower  races  is  being  checked  by  the  higher  ones.  The 
latter  find  the  former  in  their  way  as  much  as  are  the  wild 
beasts.  Whether  they  know  it  or  not,  whether  they  intend 
it  or  not,  the  superior  races  all  over  the  globe  are  gradn* 
nlly  but  surely  crowding  the  inferior  ones  out  of  existence. 
Where  to-duy  are  the  peoples  wliicli  the  Europeans  found 
both  in  North  and  South  America  ?  *    Bead  the  history  of 

*  An  Attonpt  hu  bton  rtoeattj  mids  to  tlioir  thst  tht  aiimhtr  of  Xadlsu  fai 
Xoith  America  ii  nearly  or  quite  sa  great  sa  It  was  at  the  time  of  the  oecapttDCf 
of  the  wbltct.  (See  a  paper  by  Bre?et  Lieutenant-Colonel  Oarrick  Sfallery^ 
U.  8.  A.,  read  before  the  Anthropological  Sub-eection  of  the  American  Aa«oci* 
ation  for  the  AdTancement  of  Sdenee,  at  Ita  twenty-aixth  meeting,  held  in  Kaab* 
Tille,  Tonn.,  August,  1877,  **  ProccedlngH,**  p.  840.)  This,  If  true,  should  aniw 
priie  no  one,  considering  the  oomparatlTclj  gentle  treatment  which  these  In. 
dians  ha?e  received  at  the  hands  of  the  whites,  and  the  earnest  efforta  made  bj 
the  United  States  Oofcmment  to  protect,  supply,  and  clflllze  them.  For^  not- 
withstanding some  bad  faith  on  the  part  of  agenta  under  great  temptatkma,  thia 
national  effort  has  not  only  neen  sincere,  but  on  the  whole  successful,  and  It  to 
▼eiy  doubtful  whether  theae  Indiana  could  ha?e  held  their  own  better  than 
they  ha?e,  had  no  whitea  e?er  moleated  them. 
It  bMM  been  very  different  Vn  &ou^  KtDAi\ci^  %ui  Vcl  Vexlco,  where  absorpdoA 

Mod  Affla/garoation  have  been  extensVre  \ik  te^wA  <»\^TUi!i\i  \^v^w^^\&a^  Ia. 

tp^neJf  gettled  regioos  cxt«nniiiatie(ik^isi\ie«ikT«nAi  «»!^^**• 
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the  early  lettlemenU  of  all  these  countries.  The  work  of 
extermination  and  absorption  is  still  going  on.  In  the 
sonthem  part  of  South  America  the  aborigine  is  himted 
hj  the  descendants  of  tbe  Spaniards,  and  shot  down  as  coolly 
as  is  the  jaguar.*  The  same  operation  has  commenced  in 
Africa  at  several  points,  and  has  long  been  going  on  in  In- 
dia. Unless  the  moral  forces  of  civilization  rapidly  overtake 
and  arrest  this  work  of  the  natural  forces,  the  whole  globe 
will  in  a  comparatively  brief  space  of  time  fall  under  the 
absolute  dominion  of  a  single  race.  It  is,  therefore,  no  won- 
der that  other  beings  or  other  races  fail  to  develop,  in  the 
slow  course  of  nature,  and  occupy  positions  alongside  of  the 
present  dominant  inhabitant  of  the  earth.  The  reason  is 
clear— because  that  race  refuses  to  permit  it,  and  has  the 
power  to  prevent  it. 

METHOD  ADOFTBD  FOB  TREATING  THE  SUBJECT. 

In  a  future  chapter  (vol.  ii,  p.  178),  devoted  to  a  review  of 
the  primary  conditions  of  human  progress,  the  chief  means 
and  the  principal  institutions  of  which  man  has  availed  him- 
self for  the  promotion  of  his  intei'ests  will  be  considered.  It 
is  not  proposed  to  anticipate  this  discussion  hero.  It  will  be 
more  to  the  point  to  undertake  a  somewhat  detailed  exam- 
ination of  the  direct  results  of  the  operation  of  the  social 
forces  as  above  classified,  with  a  view  to  determining  the 
manner  and  the  d(3gree  in  which  each  has  respectively  con- 
tributed to  the  production  of  the  existing  state  of  society.' 
We  shall  thus  have  to  consider  first  the  results  of  the  direct 
operation  of  the  positive  forces  of  individual  preservation 
which  is  secured  by  the  process  of  alimentation^  the  sole 
incentive  to  the  performance  of  which  is  the  sense  of  taste, 
or  the  gustatory  desire,  coupled  with  the  gnawings  of  the 
stomach,  commonly  called  the  pangs  of  hunger.  These 
pleasurable  and  painful  desires  are  sattft&^ed  V^^  >iQL^  ^^sci^sbK^^ 
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and  approprlatioii  of  nutrltloiii  nibftiiieei  in  fht 
•oggMted  by  the  natim  of  fbo  oifuiiim.  Both  tho  mibm 
•tanoes  and  the  prooaai  avt  appropriate^  doa^gmtid  bv^ 
the  term  (nsUutenci^  whkk  k  emplojed  In  both  a  paerff^c* 
and  an  active  aenie.  Thia  Held)  fhrnrfon^  of  the  poabli 
forces  of  preservation  is  eommensarate  with  the 
subject  of  subsistence^  whieli,  eonsequenJlyi  forma  the  Htmi 
aubject  to  bo  treated. 

Tlie  second  natural  diviston  of  tlie  genend  aebeme  em- 
braces the  direct  effects  of  the  negative  or  protective  forofli 
of  preservation!  whose  objects  are  twofoldi  via.:  1|  dotUng; 
and,  2|  shelter. 

These  two  classes  of  deairasi  constituting  the  positive  and 
negative  forces  of  individual  preservation,  may  be  expressed, 
whore  convenient,  by  the  generic  word  tcant^  regarded  as  a 
predominant  social  force. 

The  reproductive  forces,  consisting  primarily  in  the  aexual 
instinct,  and  secondarily  in  those  higher  derivative  emotiona 
culminating  in  the  constant  love  of  one  man  for  one  womaUi 
and  vice  veraa^  will  next  come  up  for  consideration,  complete 
ing  tho  survey  of  the  essential  forces. 

The  non-essential  forces  will  be  treated  in  the  order  in 
which  they  are  arranged  in  the  table  on  page  472,  under  the 
three  general  heads :  1,  JBsthetic  Sentiments ;  2,  Physical 
£motions ;  and,  8,  Intellectual  Teamings. 

WUh  the  object  of  enabling  the  reader  to  follow  more 
easily  the  logical  order  preserved  in  this  necessarily  some* 
what  prolonged  discussion,  the  following  synopsis  of  the 
several  heads  to  be  treated  is  introduced,  in  wliich  the  in- 
dentations employed  will  exhibit  the  relations,  co-ordinate 
and  subordinate,  of  each  head  more  dearly  than  they  can  be 
indicated  by  their  titles  as  they  occur : 
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TABLB  OF  HEADS  EMPLOYED  IK  TREATMENT  OF  TIIE  8OCIAI1 

FORCES. 

TBE  aaCiAL  FORCES, 
L  Twm  BwfUAi.  Social  Foicn. 

HiQger  and  Gold  (t «.,  Want)  legudad  m  Foratt. 
Snbtlttenoe. 

FeeUng,  not  FuncClon,  tho  Objeot  of  tbo  Social  Jtonm. 
Origin  of  Art. 

Relatloo  of  the  Mind-Foroe  to  tho  Sonao-Foroo. 
Origin  of  Indoftrj. 
Fropertj  ai  a  Social  F^Mtor. 
Oenetia  of  Avarice. 
Tlie  Law  of  Acqaisition. 
The  Principle  of  Deception. 
Natural  Ju8ticc. 

Transition  from  Natural  Justice  to  QtII  Jostlea. 
Influence  of  Sym|iathj. 
Influence  of  Increased  Intelligence. 
Influence  of  Diminished  Power  to  aoquiro. 
Genesis  of  Civil  Justice. 
Modes  of  AcquisitioQ. 
Class!  flcation  of  Blodcs  of  Aoqulsltlon. 
Producers. 
Classes  of  Production. 
Primary  Production. 
Sources  of  Food. 
Mineral  Foods. 
Organic  Foods. 
Nutritiv.i  Foods. 
Respirator  J  Foods. 

Vegeutioo  the  Original  Prodooer  of  Organle  Foodi. 
Sources  of  Vegetable  Food. 
Sources  of  Animal  Food. 
Production  of  Foods. 
Production  of  Mineral  Foods. 
Production  of  Vegetable  Foods. 
Production  of  Animal  Foods. 
Secondary  Production. 

ApplisnccH  for  Protection  against  Climato. 
Nature  and  Sociologic  Importance  of  lm«QS&nai« 
iVoductioc.  of  Artiftdal  AppWasioea, 
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Art  of  making  Flrt. 

ProduetlM  of  CMili«  tad  BhtlUr. 

Prodoette  of  CMd^ 

PkodMUoa  «lll«yM  «l  flbillii; 

to  IrodiictiOB* 
Dlftrilwtloa. 


INitrlbiitloB  ts  A  Mods  «l  iiqpUtin. 

VlMAahM. 
ClMlflettloa  «l  tht  KottJadMtfitl  ModM  «l 
War. 

GoTcmiMBt,  or  Stattemfl 
Hkrwcb J,  or  Prioolflroft 
Uonopolj. 
Monopoly  of 


Mooopoly  of  Biohottgt. 
Monopoly  of  FtenneiL  i 

Mono|M>ly  of  Labor— Ctefoiy. 
Monopoly  of  Monoftetmo. 
Rcmodict  for  Monopoly. 
ff,  Tkt  JUproduetive  F^rtm, 
Tbo  Sexual  Appetite. 
Anomaly  of  Woman'e  Sexual  Sentimnta. 
Difference  in  the  Sexual  Inttincta  of  Maloi  aad 
Diffusion  of  the  Sexual  Inatinct. 
Lofe. 
Sociologio  EffecU  of  the  Low  Benfinwl, 
Phyf  ical  Modificationa. 
Social  Modificationa. 
Male  Sexual  Selection. 
Marriage, 
rrincipal  Forma  of  Maiikfib 
Polygyny, 
Polyandry. 
Monogamy. 
Ooiief  it  of  Modifly. 
Ooodltion  of  WomoB. 
Biological  Eff«cta. 
Sociological  Effeela. 
Sexuo-Sodal  IneqnaHtkii 
Inequality  of  Dreea. 
InequaWty  of  I>«Um« 
IncquaWly  nt 
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iMquUlj  of  Riglilf. 
OfBfrif  ftf  tht  fftw^ftetiil  liitmtHtitft 
Tbt  tebJccUon  of  Wonon. 
Tbo  SUU  80s  not  loopoBilblo. 
Attftadoof  Sdoneo  tomud  tbo  Bqialialta  ol  Wmmi*^  Ob» 
ditkni. 

BL  Tn  HoM  Bmbmtul  Social  Fomom, 

JIm  Am  tbol  oppool  to  tbo  ^yo. 
yiM  Arto  tbat  oppcol  to  tbo  Soi; 

Tho  IiOfoJ^brnt. 
PuoBtol  Lofo. 
OqbmumqImoI  Lofib 
Poriotifln. 

PbUoDtbropj* 
SdMiOffO. 

CorrelatlTet  of  tbo  I^rro-ForoaiL 
Tbe  Feor-Foicei. 
Clasiificotioii  of  tbe  F«ftr>FofOi& 
FbjBiad  Feor-I'oroei. 
Feor  of  Violenoo. 
Feorof  Moo. 
Feor  of  Animoli. 
Feor  of  Tiumimoto  Kolniik 
Feor  of  Spirituol  Boinfi, 
Feor  of  Discoae. 
Pftychicol  Feor-Foroeo. 
JZL  Thi  iHttlUttual  F»rmi. 

A.    THE  SB8BKTZAL  BOOUL  FOHCSS. 

Tboeo  forces  upoD  which  the  existence  of  society  and 
of  man  himself  depends  are  properly  designated  as  essential 
forces.  They  are  those  which  lead  respectively  to  the  pros- 
enration  and  the  perpetuation  of  hnman  lifci  and  are  named 
accordingly  the  preservative  and  the  reproductive  forces  of 
society. 

From  the  purely  biological  point  of  view,  the  term  nutru 
five  would  have  been  logically  preferable  to  the  term  pr^ 
servative  for  the  first  of  these  classes  of  forces,  but  the 
reader  will  perceive  js  he  proceeds  t\ittX  lot  >^<^  \rc^^^^\ 
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needs  of  the  Bodologiit  the  f onner  term  would  pmfo  iaede-- 
QiiAte* 

I.  Tbx  Puesebtatxtx  FoBcm 

The  histoiy  of  the  presenratiTe  forces  is  eomperativeL^^ 
Qnimportant  in  the  pre^oeisl  state.  As  a  biological  facto? 
nutrition,  of  conrse,  stands  fint,  and  in  the  straggle  £ 
existence  is  the  primary  canse  of  morphological  mcMiifi^^^ 
tion.  This  phase  has  already  been  sufficiency  tiwted 
the  preceding  chapter.  But,  as  a  soddogic  iketor, 
motive  to  action  in  the  sub-human  stagOi  considemi 
relation  to  the  genesis  of  socie^i  the  pursuit  of  su 
wrought  no  profound  alteration  in  the  character  of  the 
mediate  predecessors  of  the  human  race. 

Operation  ih  the  Pre-mnnal  State. — ^WhatCTer  may  hi 
been  the  mode  of  life  of  the  true  Pitheeanthrcpi^  the 
efforts  to  secure  the  necessary  supply  of  food  could  ha 
exerted  upon  their  habits  and  their  physical  derelopmi 
little  more  than  those  silent  and  secular  influences  which 
taking  place  throughout  the  animal  world,  and  even  amon 
phmts,  in  obedience  to  the  same  law. 

Become  a  Factor  with  the  Reeognition  qf  Property. — Bl^ 
with  the  earliest  forms  of  association  there  is  usually  derc^  ^"7i 
oped  some  vague  conception  of  proprietary  rights.  TM  ^— J 
genesis  of  this  conception  is  peculiar,  and  a  large  body  < 

facts  combine  to  show  that  the  idea  of  property  was  a  soc^   = *h 

before  it  became  an  individual  sentiment.  The  first  noti<c=^vni 
of  property  seem  to  have  l>een  communal,  and  the  dii^tir-  Jno' 
tion  between  owners  was  at  first  that  which  assigned  i 
one  tribe  or  gens  rather  than  to  another.  Mingled  with 
custom  of  ownership  in  common  there  is,  nevertheless,  m> 
times  found  among  the  lower  races  a  remarkably  defiv*t/>a 
conception  of  individual  ownership,  extending  it  evecs  to 
children. 

The  conceptions  of  ]^TopeTty  among  existing  uncivillfie«/ 
noes  vary  greatly,  and  any  aXXAvn^x.  \q  ^^!i«r^  ^^xBk^^AScl 
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lead  us  much  beyond  the  very  reetricted  limits  imposed  by 
the  scope  of  this  work.  The  fact  which  chiefly  concerns 
HA  is,  that  in  civilized  society  we  find  a  wide-spread  system 
of  proprietary  rights  and  customs  to  be  genetically  ac- 
counted for,  and  this  genesis  is  the  special  task  before  us. 
The  problem  is  to  show  that  the  normal  operation  of  the 
preservative  forces  in  the  social  aggregate  would  naturally 
evolve  a  system  similar  to  or  identical  with  the  one  we  know 
to  exist  This  problem  involves  a  somewhat  fundamental 
treatmem  of  the  philosophy  of  these  preservative  forces,  and 
m  more  accurate  classification  of  their  subdivisions. 

Hunger  and  Ccld  (i.  tf..  Ward)  regarded  as  Forces. — The 
fact  that  all  social  forces  consist  in  bodily  desires  must  be 
lept  constantly  before  the  mind.  These,  as  we  saw,  are 
sometimes  relative,  ani  are  divisible  into  two  general  classes, 
positive  and  negative,  the  former  seeking  the  active  preser- 
vation, the  latter  merely  securing  the  protection  of  life. 

Classifying  again  on  the  basis  of  the  consequences  which 
fiow  from  the  non-satisfaction  of  these  desires,  we  perceive 
that  all  those  of  the  positive  group  cluster  round  one  pain- 
ful bodily  state  which  may  be  generically  denominated  /tun- 
ffer.  All  those,  on  tlu'  other  hand,  belonginp^  to  the  no;]rative 
group  may,  in  like  manner,  be  conceived  as  clustering  around 
another  painful  bodily  state  which  may  be  generically  de- 
nominated cohL 

Generalizing  yet  again,  we  may  contemplate  the  effect  of 
both  these  painful  bodily  states,  and  designate  this  compound 
Btate  by  the  tenn  want. 

Since,  therefore,  all  desires  are  in  the  nature  of  painful 
bodily  states,  whose  struggles  to  pass  over  into  the  correla- 
tive pleasurable  ones  result  in  the  powerful  discharges  of 
nervous  energy  which  constitute  the  forces  under  considera- 
tion, there  is  nothing  misleading  in  the  proposal  to  designate 
the  positive  social  forces  by  the  name  hunger y  and  tlie  nega- 
tive ones  by  the  name  cold^  or  generally  to  embrace  the  pre- 
servative social  forces  under  the  s\ng\Q  ^\j>jd*\^NAWNx  -vBaxvl* 
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S^iUiHence. — The  sabjeetiTe  term  loofilhMatite  eorrdft> 
tive  the  objective  teim  mtUidenee.   Toobtain  the  latterkle 
flttiify  the  f onner.    The  satisfaction  of  want  thioo{^  the  pio- 
eoiement  of  subsistence  is  not  accomplished  withont  effort  i 
▼olvingmnscuUr  exertion.  The  great  variety  of  wants  of 
the  positive  and  the  negative  chwses  demands  a 
variety  in  the  forms  of  individual  activity.    It  is  this  i 
sant  activity  in  the  supply  of  constantly  renewed  wants 
in  the  pursuit  of  the  manifold  kinds  of  subsistence  thas 
complishes  those  results  upon  the  surCsce  of  the  g^be  whi 
constitute  dvilixation.    Spurred  <m  by  hunger  and  cold,  w% 
their  train  of  concomitant  and  derivative  forms  of 
man  has  hunted  the  wild  beast,  domesticated  the  useful 
mala,  cultivated  the  boH,  cleared  the  forests,  worked 
mines,  fabricated  an  endless  variety  of  useful  articles, 
transported  the  products  of  this  labor  over  sea  and  land,  d 
tributin^  tlio  \rcaltli  of  the  world. 

Ft'tHnr^y  not  Funrtion^  the  Ohjed  of  the  Sorud  Foreti, 
Tlie  salient  fact  which  it  beIioo\'es  us  specially  to  notice  r^  i>» 
that  these  results  are  the  indirect  products  of  the  loci^F'  ial 
forces,  .iful  have  no  relation  to  the  real  object  souglit  by  tK  lie 
a;a'ntfl  who  accomplish  tliem.  Tliis  latter  object  is  sifn|i^  "ily 
the  teniporary  satisfaction  of  an  immediate  physical  demair — id, 
and  the  advancement  of  civilization  or  social  well-being  ii 

never  for  a  niotnent  contemplati^l.     It  is  this  which  Stan i/v 

all  human  progress,  thus  far  aecompliMhetl,  with  its  pass^Sre 
character,  and  it  is  upon  this  characteristic,  as  contras^^tec/ 
with  the  idea  of  a  conscious  effort  on  the  part  of  societjr^  to 
bring  aY>ont  an  improve<l  social  state  foreseen  and  plan^ner/ 
by  society,  that  is  based  the  sulnli vision  of  social  dynanaibi 
into  the  two  classes,  passive  and  active,  as  set  forth  ia  th$ 

IXTRODCCIION  (p.  50). 


I 


ORIOnC  OP  ART. 


Considering  the  exUtin^  industrial  races  of  men,  we  an 
rpclicd  to  assumo  lYial  l^e|  Wv^  y^sm^ VdX^  >&2d&^  ^«Kat 


."is 


486  TERTIARY  AGGREGATION.— SOCIOGENY 

from  some  pre-indu8trial  state.  The  precise  line  which 
marks  this  transition  can  not  be  accurately  drawn,  but  the 
necessity  for  labor  by  one  sex  or  the  other,  or  both,  exists  in 
nearly  idl  savages,  even  excluding  the  chase  from  the  indus- 
trial occupations,  which  in  strictness  should  not  be  done,  so 
long  as  it  constitutes  a  primary  source  of  subsistence.  In 
general  it  is  the  accumulation  of  many  individuals  on  a 
restricted  area  which  chiefly  necessitates  the  resort  to  labor 
for  subsistence.  We  have  seen  that  this  must  take  place  with 
every  living  creature,  but  that  with  the  lower  animals  in- 
crease is  checked  by  competition,  and  dense  aggregation 
prevented  by  attempts  at  migration,  most  of  which  are  un- 
Bucoessf uL  The  only  pDssible  escape  from  these  consequences, 
except  perhaps  temporarily  by  war  and  plunder,  is  produc- 
tive labor.  Unless  the  human  species  remain  permanently 
thus  restricted  or  perish  entirely,  Nature  must  be  compelled 
to  increase  her  normal  yield  of  subsiHtcnce.  Tlic  superior 
intelligence  of  man,  after  long  and  costly  experience,  at  hist 
succeeded  in  thus  subjugating  nature.  The  means  employed 
was  art.  Whether  it  be  in  the  manufacture  of  rude  weap- 
ons wherewith  to  slay  the  antelope,  in  the  reduction  of  the 
wild  sheep  and  ox  to  a  state  of  domestication  and  ser^•itnde, 
in  the  fashioning  of  implements  for  the  tillage  of  the  soil,  in 
the  manufacture  of  clothing  out  of  skins,  wool,  flax,  and 
other  fibers,  in  the  construction  of  thatched  huts  for  protec- 
tion from  the  weather,  or  in  the  use  of  flint  and  tinder  for 
building  fires,  without  which  processes  the  range  and  num- 
bers must  be  restricted  as  they  are  in  other  siK»cics— in  any 
case  it  is  clear  that  the  true  social  forces  must  have  been 
guided  and  restrained  by  the  intellectual  power  foreseeing 
good  and  evil  consequences,  securing  the  one  and  avoiding 
the  other. 

delation  of  the  Mind-Farce  to  ths  Sense-Force.— In  par- 
tial anticipation  of  a  fuller  discussion  of  the  subject  in  a 
future  cliapter  (vol.  ii,  p.  99),  it  may  be  here  remarkftil  VVx^ 
thorvlatioa  yrhich  the  mind-force  \>caT^  lo  ^i^l«c»Rk  wj^^-^"^^^^ 
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k  dmllir  to  that  wbleh  the  rodder  opentad  Ij  the  r""^^^ 
bean  to  the  aaili  operated  bj  the  wind.   Deiire  iminflnmnn  i^^ 
by  intelligence  is  a  tme  natiual  force  and  obeja  the  imiTen^^ 
laws  of  dynamici.     Bodies  acted  opcm  by  a  normal  f< 
always  tend  to  moTo  in  straight  lines  either  from  ihi  im] 
ling  or  toward  the  attracting  body.    If  they  more  in 
or  irregolar  lines,  it  is  becanse  a  plnrality  of  forces^  har^; 
different  directionsi  are  operating  npon  them.    It  ia  predft^^j 
so  with  organisms  impelled  by  desires  only.    They  mar^  ^m 
directly  toward  the  objects  of  desire  as  do  the  objects  ^ef 
magnetic  attraction  toward  the  attracting  magnetSi or  UX[\\w^E 
bodies  toward  the  earth's  center.   This  troth  is  expressed 
the  adage  that  <«loTe  is  blind."    Appetite  also  is  blind; 
desires  are  blind.     The  social  forces  are  all  blind 
Tliey  produce  direct  action  toward  the  objects  of  di 
If  obstacles  intervene,  they  are  simply  arrested,  and 
attain  these  objects.    They  are  well  illustrated  by  the  f:' 
miliar  case  of  the  fly  buzzing  against  the  transparent 
until  exhaustedi  wiUiout  suflicient  intelligence  to  go  abo^ 
the  sash  where  no  glass  intercepts.    The  American  partridj 
{Ortjfx  Virginiana)  is  caught  in  great  numben  by  attachii 
kernels  of  com  to  the  end  of  strings  tied  to  a  stake, 
bird  swallows  the  com  as  far  as  its  crop,  and,  in  attemptk.  mg 
to  go  away,  invariably  turns  its  head  away  from  the  sta.^Sri^ 
and  does  not  possess  sufficient  intelligence  to  tom  aroa^ndL 
The  friction  of  the  string  in  the  angle  of  its  beak  rendere  it 
im|x>a8iblo  thus  to  extract  the  kernel*  and  the  bird  is  effe^fo. 
ally  trapped.    Qucb  tpw  miserritna  vidi.   The  migtaken  whicA 
men  make  in  attempting  to  secure  the  objects  of  their  desirv 
arc  mostly  of  the  nature  of  thoiic  of  the  fly  and  the  partrid|^ 
There  is  a  dirtpn>portion  between  the  strenf^h  of  the  desiret 
and  the  strength  of  the  intellect.     With  the  lower  animals 

*  Th0  Diike  of  ArjEjU  Mem  to  luiro  caught  a  glimpM  of  tkit  priaripb  ki 

the  to\\ow\n%  pMta|;e :  **  Tho  conmHoua  energlet  of  tbo  wUl  art  trtr  tcapM 

to  m^rvh  ilircctly  ufton  ob^cctft  «Vt\cVk  cia  qwX^  Vm  r««ched  bj  circoitoot  wtMi 
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in  their  ordinary  habiUto  this  disproportion  is  removed  bj 
gradual  adaptation.  Tlieir  activities  go  on  witbin  tbe  sphere 
of  their  intelligence.  There  is  a  correspondence  between  the 
Ofganism  and  the  environment.  But  remove  them  from 
their  natural  habitat,  and  this  correspondence  is  more  or  less 
completely  destroyed.  Even  within  their  natural  range  of 
activity  thu  correspondence  is  never  absolutely  complete. 
Moreover,  the  higher  the  degree  of  oiganization,  the  greater 
the  lack  of  adaptation.  With  the  human  race,  while  the 
degree  of  corrrespondence  is  always  sufficient  to  enable  it  to 
subsist,  there  are  constantly  felt  innumerable  jars,  discords, 
•nd  inadaptations. 

ORIGIN  OF  INDUSTBT. 

For  innumerable  ages  the  chief  object  of  human  activity 
must  have  been  subsistence.  Indeed,  it  is  the  chief  object 
of  the  life  of  all  lower  creatures  and  of  the  majority  of  all 
human  beings  to-day.  The  first  question  which  every  living 
being  must  settle  is,  How  shall  I  obtain  a  subsistence  ?  this 
being  identical  with  the  question,  How  shall  I  preserve  my 
existence?  Self-preservation  is  said  to  be  the  first  law  of 
nature.  This  proverb  is  as  true  of  a  being,  when  attacked 
by  hunger  or  the  elements,  as  when  attacked  by  another 
being.  It  is  a  law  of  nature  because  it  is  the  legitimate 
effect  of  the  operation  of  the  primary  forces  of  animated 
nature,  the  preservative  forces,  and  the  regular  effects  of 
forces  are  laws.  It  is  a  law  of  nature  because  these  forces 
are  nature's  forces,  as  much  as  are  those  of  gravitation, 
electricity,  or  chemical  affinity.  No  power  can  destroy 
them.  The  particular  results  which  they  seek  to  accomplish 
may  be  defeated  by  obstacles,  but  the  force  is  not  destroyed. 
Even  intelligence  can  only  direct  these  forces,  it  can  never 
increase  or  diminish  them.  They  are  perpetually  at  work, 
inspiring  activity  and  impelling  muscular  movements  in  the 
direction  of  procuring  subsistence. 

ThiB  activity,  when  directed  by  t\\e\TvX.^^ieX^M!^V^^^^^^ 


f 
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i 
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developinunt  or  heightened  intellectual 
remove  this  necessity.      It  was  a  glori( 
mind  when  it  first  taught  him  how,  even 
to  compel  Nature  to  multiply  her  original 
Beyond  this  it  could  not  go.     It  couk 
iOgacity  or  foresight  create  the  materia 
sary  to  nourish  the  body.    Mind  can  on 
through  the  medium  of  other  matter  in 
tion.    Only  by  means  of  hands  and  feet 
cles  which  ai«  under  the  control  of  nenrei 
last  named  organ  secure  the  fruits  of  its 
that  in  later  times  mind  has  secured  sv 
bodies  without  labor,  but  for  every  such 
been  one  doubly  tasked.    It  is  also  true 
tion  of  machinery,  mind  has  vastly  reduo 
manual  labor  necessary  to  supply  one  bod; 
sisted  simply  in  the  substitution  of  mec 
lar  energy. 

Nearly  every  thing  that  is  capable  of  i 
mal  body  must  first   be  onmnizftd   thmi 
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ddidtiidei  and  the  neoeMltlei  inoidont  to  his  wholly  anom» 
Ions  oareer  as  compared  with  other  spedes. 

Confining  ourselves  strictly  to  his  industrial  state,  whether 
as  a  hunteri  a  shepherdi  or  a  tiller  of  the  soil,  we  see  that 
man  must  have  constantly  and  arduously  pursued  this  one 
object,  subsistence.  The  hunting  state  was  least  conducive 
to  progress,  since  it  tended  to  develop  the  roiiscular  at  the 
expense  of  the  nervous  powers,  to  render  tlie  body  vigorous^ 
blunt  the  sensibilities,  and  cause  neglect  of  the  intellect.  Still 
it  must  have  increased  the  power  of  certain  mental  forces, 
cunning  in  circumventing  the  animals  which  he  sought  to 
destroy,  and  courage  in  battling  for  the  possession  of  the 
objects  of  his  desire.  The  pastoral  state  fostered  both  rev- 
ery  and  observation.  Many  of  the  most  beautiful  products 
of  the  human  imagination,  as  well  as  of  the  most  valuable 
facts  of  science,  have  emanated  from  shepherds  as  they 
have  idly  watched  their  flocks.  The  agricultural  state  was, 
on  the  whole,  best  calculated  to  develop  the  progressive 
powers  of  the  race,  since,  while  it  stimulated  energy  and 
thought,  it  did  not  diill  the  feelings.  The  variety  of  labors 
and  of  utensils  required,  and  the  practical  sagacity  demanded 
for  the  profitable  economy  of  seed,  harvesting  of  crops,  and 
observation  of  the  weather  and  the  seasons,  together  with 
the  extensive  margin  which  always  existed  for  improvement 
and  perfection  in  all  its  departments,  rendered  the  georgic 
far  superior  to  both  the  bucolic  and  the  venary  modes  of 
obtaining  subsistence.  Each  of  them,  however,  as  will  bo 
readily  seen,  Is  an  advance  upon  the  spontaneous  method 
pursued  by  animals.  Each  requires  an  exercise  of  genius,  a 
certain  amount  of  calculation  and  invention  which  marks  it 
distinctly  as  a  human  enterprise*  Each  requires  art  and 
labor,  and  compels  nature  to  yield  an  artificial  product. 
The  act  of  a  lion,  when  he  pursues,  seizes,  and  devours  an 
antelope,  is  not  identical  with  that  of  man  when  he  performs 
the  same  act.  The  former  display i^  %;x^<dV}  ^A^^'5ka»*^>s^ 
tatter,  fcut  it  is  instinctive,  not  rational  \  \\.\a\k«t^\\axi^t^»»^'^ 
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If  Initlnot  can  bo  10  defined,  and  not  tiieli  u  ean  adept  i1 
to  each  paitlenlar  eaio.  8o»  too^  both  have  the 
weaponsi  but  thoae  of  the  fonner  are  the  worha  of  iiati^; 
while  thote  of  the  hitter  are  the  woria  of  art  The  fon^ 
owe  their  exittenoe  to  the  hiwa  of  aeleethm,  the  latter* 
human  design ;  the  former  are  the  produeta  of  elreumstat^e 
witliout  thought  or  Intelligeneei  the  latter  of  a  teleolpgic 
plan.  Again,  we  muat  distinguiah  between  the  paraaltl^ 
metliodi  bj  which  oertain  aniniala  tubsist  upon  the  nonrib*^ 
ment  animilatcd  bj  othersi  and  the  paatoral  life  of  tam^ 
ainccy  in  tlie  latter,  art  and  labor,  aagadty  and  foreaigfaty  a.  ^ 
exercised  in  the  domestication  and  care  of  animala  aa  well  -^ 
in  the  manufacture  of  various  articles  out  of  the  raw  pwH- 
ucts  yielded  by  them.  Still  broader  is  the  distinction  betwe^: 
the  means  which  the  agriculturist  employe  forderiringtf 
increased  product  from  the  soQ  and  that  which  the  gruiL- 
orous  and  herbivorous  birds  and  animals  adopt  in  su^bti^ 
upon  its  spontaneous  vegetation.  These  characteristics  ^ 
amply  sufficient  to  differentiate  the  human  from  the  anin-^ 
mode  of  subsistence,  and  to  give  a  special  meaning  to  ^^ 
term  lalor.  No  animal,  except  under  the  dominion  of  m  «b 
not  even  the  bee  or  the  ant,  can  be  said,  in  this  proper  seoi 
I       of  the  term,  to  work  for  its  living. 

In  tlic  absence  of  any  system  of  government,  the  prodvci 
of  art  and  labor  would,  of  course,  inure  directly  to  the  pitK 
ducer.    It  was  required  for  the  immediate  sustenanoe  of  tbo 
indlvicluul.    As  the  eagle  devours  its  prey  as  soon  u  It  lui 
seised  it ;  as  the  vampire  swallows  the  blood  of  its  victim  u 
fast  as  it  sucks  it  up ;  as  the  cattle  and  sheep  and  the  blnli 
feed  only  thetiisclvcs  from  the  grass  and  berries  which  nttwe 
provides — m>  man  may  be  supposed,  theoretically  at  leut, 
to  have  passed  through  a  stage  of  development  identical  with 
that  of  these  creatures,  except  in  the  element  of  labor,  whkh 
rendered  subsistence  an  artificial  product  instead  of  a  ipoa 
tancoiis  growth,  but  w\\\e\\  «ac\i  ^to&a^'^  ^'i^^vQ^riated  i 
Ase  as  lio  produceA  It.    1\\\a  iMixJi^  Sicx^wCva^  ^^a^^ 
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tncoeeded  by  anotheri  marking  another  progrettive  era,  and 
bringing  man  another  step  forward  in  his  social  career.  The 
distingnishing  feature  of  this  new  stage  was  the  recognition 
of  the  idea  of  permanent  ownership  or  poiseMian^  and  hence 
it  may  be  styled  the  proprietary  stage  of  civilization. 

In  order  to  enjoy  an  object  it  must  be  brouglit  within 
the  scope  of  the  perceptive  faculties^  within  reach  of  some 
one  or  more  of  the  senses.  In  all  the  immediate  objects  of 
Alimentary  subsistence  their  enjoyment  is  their  destruction.' 
The  momentary  possession  of  such  objects  until  they  are 
consumed  must  exist  even  in  the  lowest  forms  of  life.  It 
it  not,  theroforci  this  which  is  here  meant.  The  source  and 
the  means  of  these  objects  are  usually  more  or  less  durable 
and  stationary,  and  it  is  these  which  have  been  the  real  ob- 
jects of  possession.  It  is  clear  that  this  could  only  apply 
to  a  more  or  less  artificial  condition  of  life.  It  would  be 
unnecessary  in  a  purely  natural  state.  The  objects  whoso 
source  can  become  a  proper  subject  of  ownership  must  be 
the  results  of  a  greater  or  less  amount  of  labor ;  they  must  bo 
products  of  human  skill.  The  milk,  ficsh,  and  skiuA  of  do- 
mesticated animals  come  within  this  definition  ;  the  fruits  of 
the  earth  arc  among  its  best  exemplifications.  In  the  former 
case,  the  domestic  animal  becomes  a  proper  subject  of  ])ob- 
scssion.  It  has  become  so  through  human  skill  and  luhor. 
In  the  latter  case,  the  soil  itself  naturally  bceomoh  a  suhjeet 
of  permanent  ownership,  but  only  after  it  has  been  subdued 
by  human  industry,  and  rendered  more  fruitful  than  it  was 
by  nature.  The  least  amount  of  labor,  however,  if  it  were 
no  more  than  the  mere  selection,  would  be  sufficient  to  con- 
stitute a  claim. 

The  recognition  of  permanent  property  gave  to  man  an 
object  to  pursue,  an  incentive  to  industry  beyond  the  mere 
present  demands  of  his  nature.  It  substituted  a  future  for  a 
present  enjoyment.  Instead  of  consuming  his  product  as 
fast  as  produced,  he  felt  that  in  producing  much  more  he 
could  enjoy  it  at  another  time,    ll  also  >aft^\.  «wSq»xs^^*  "X^oa 
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•urpliui  of  prodnotlon  orer  oolunimptlon  of  anj  out  aitidi 
ooald  bo  oonrertod  by  exchaiigo  into  other  artielit  whoibj 
more  dealree  could  bo  gmtifledi  more  enj^qrnioiit  oblaiBii 
The  indQoements  to  production  became  unlimited,    lb 
eonld  not  produce  too  much.    He  could  not  be  too  indv^ 
trioui.    It  stimukted  inrentlve  art    For  it  wu  not  tU 
amount  of  labor  performed  but  the  amount  of  nhn  pit^ 
dncod  that  waa  deairable»  abd|  if  an  Implement  oould  be  ludi 
which  would  double  the  pii)duct  with  the  aame  laboTi  tU 
means  of  enjoyment  would  be  doubled.    It  guTo  a  new  im* 
potua  to  human  progreie.    Hitherto  it  had  been  eitml 
influencea  that  had  gradually  forced  upon  man  the  eoadi* 
tiona  neceasary  to  progreasion.   Thus  far  it  had  beenastnf 
gle  for  life  which  had  exerdsed  the  mental  and  phjriei 
faculties,  and  aroused  them  to  activity.    Now,  a  new  fores 
from  within  joins  in  the  effort    Now  commences  a  stmg^ 
for  possession  as  a  means  to  higher  and  prospectiTe  happi- 
ness.   A  thousand  new  desires  spring  up  aa  the  new  tad 
Varied  objects  of  skill  and  labor  multiply.    Taste  becomei 
refined.    The  raw  and  coarse  pabulum^  which  had  so  long 
sustained  life,  is  no  longer  endurable.    It  must  now  be  /ttv- 
jMred ;  labor  and  skill  must  be  laid  out  upon  it,  and  it  ii 
worked  up  into  a  variety  of  delicate  dishes.    Ilabitationt  vt 
constructed  in  a  more  and  more  complicated  manner,  tod 
rendered  more  commodious.    Oarments  are  improved  both 
in  quality  and  variety.    In  proportion  aa  these  desires  vt 
gratified,  the  higher  pleasures  of  the  eye,  the  ear»  and  tbt 
brain  ere  sought  and  secured. 

Property  as  a  Social  Factor.— The  vast  importance  of 
property  as  a  means  to  happiness  was  little  by  little  app^^ 
elated,  till  at  length  it  became  recogni'UNl  that,  in  so  far  if  s 
proper  use  is  made  of  it,  the  one  is  a  measure  of  the  other. 
PleaBuro  is  derived  from  contact  with  objects.  Its  inten- 
sity depends  upon  the  variety  and  adaptation  of  those  oh* 
jectB.  Although  many  of  the  objects  of  enjoyment  are  not 
t/ieinselvea  the  direct  vdV>\«eXa  ol  YMMiiMkss<DL^«x^  ^At  then* 
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•elves  property,  yet  even  these  are,  in  tome  indirect  manner, 
rendered  attainable  and  valuable  by  means  of  the  property 
with  which  they  are  associated.  The  history  of  man  and  the 
daily  observation  of  every  one  tell  us  experimentally  that 
possession  and  enjoyment  are,  in  the  nature  of  things,  bound 
up  together.  The  measure  of  value  in  objects  is  the  degree 
to  which  they  can  contributo  to  human  happiness.  Property 
is  value  possessed.  Wealth  is  the  term  applied  to  the  aggre- 
gate of  property  possessed  by  individuals  or  nations.  When 
we  remember  tiie  struggles  which  men  have  been  obliged  to 
make  to  preserve  their  existence,  the  ceaseless  effort,  care, 
and  anxiety  required  to  supply,  from  day  to  day,  the  rapidly 
wasting  tissues,  and  protect  the  frame  from  cold,  moisture,  and 
winds,  supposing  them  to  consume  the  needed  objects  as  soon 
as  they  obtain  them,  as  do  most  animals,  it  requires  no  special 
effort  of  the  imagination  to  comprehend  the  immense  advan- 
tage that  must  arise  from  the  accumulation  in  advance  of  a 
sufficient  quantity  of  property  to  render,  if  not  labor,  at  least 
care  and  the  fear  of  destitution  and  suffering,  unnecessary. 
We  can  then  readily  understand  the  cause  of  man's  eager 
and  almost  frantic  pursuit  of  wealth.  When  wo  come  to 
recognize  that  the  pursuit  of  wealth  is  only  the  pursuit  of 
happiness,  a  great  part  of  the  wonder  which  is  apt  to  bo 
evinced  at  the  wide-spread  and  all-abt  orbing  character  of  this 
pursuit  is  removed.  Wealth  means  safety,  case,  the  fulfill- 
ment of  desire.     It  means  happiness. 

The  adoption  of  a  system  of  exchange  made  tlie  posses- 
Bion  of  value  of  any  kind  equivalent  to  the  possession  of  the 
objects  of  personal  desire.  Money,  whose  use  was  at  length 
found  out,  came  to  stand  as  a  synonym  for  everything  that 
any  one  could  wish.  What  wonder  that  it  should  bo  sought, 
and  with  an  enthusiasm  that  borders  on  fanaticism  I  Man 
enjoys  only  that  which  he  comes  more  or  less  directly  in 
sensible  contact  with.  Nothing  benefits  him  unless  he  can 
either  feel,  sec,  hear,  taste,  or  smell  it.  The  more  of  llvvis<Sk 
aenses  it  can  gratify,  the  more  valuaVAc  \t  \*  XoVwxv,  ^>\i^^'5^'^ 
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made  and  launched  upon  the  waters,  commerce  and  trade 
began.  Plenty  begat  leisure,  leisure  observation,  and  ob- 
servation reflection.  Philosophy,  history,  fine  art,  and  sci* 
ence  took  root.  New  desires  arose,  demanding  new  objects, 
and  these  in  turn  were  supplied  by  the  exercise  of  still 
higher  activities. 

The  conception  of  permanent  possession  is  what  gave  to 
civilization  its  initial  impulse.  Industry,  inventive  art,  and 
skilled  labor  are  each  sustained  by  this  vitalizing  sentiment, 
so  commonly  misunderstood  and  so  frequently  condemned 
Since  to  preserve  life,  to  avert  evil,  and  to  secure  happiness, 
have  always  constituted  the  primary  motives  to  human 
action,  whatever  had  these  ends  in  view  has  naturally 
acquired  the  name  of  practical.  The  phrase  ^^  means  of 
subsistence,''  used  in  its  widest  sense,  may  be  taken  to  em* 
body  this  class  of  objects.  When  the  idea  of  permanent 
possession  became  developed,  and  the  possibility  of  accumu- 
lating these  objects  for  future  consumption  was  recognized, 
all  limitation  of  the  quantity  of  value,  which  it  was  desirable 
or  useful  to  amass,  except  in  the  case  of  things  immediately 
perishable,  was  removed,  and  men  were  seized  with  a  de- 
sire to  reduce  as  many  of  these  valuable  objects  as  possible 
to  possession,  in  order  to  provide  against  unforeseen  con- 
tingencies. The  introduction  of  a  permanent  standard,  or 
measure,  of  value,  at  all  times  convertible  into  the  commodi- 
ties needed,  extended  this  principle  to  the  hitherto  excluded 
class  of  perishables,  and  brought  everything  under  one  gen- 
eral law.  The  immediate  object  was  thenceforth  money. 
"With  it  any  other  object,  whether  })eri8liable  or  imperish- 
able, could  be  obtain(5d.  Since  the  greater  part  of  all  the 
objects  most  indispensable  as  means  of  subsistence  come 
under  the  former  class,  it  is  evident  that  the  principle  of 
permanent  possession  could  only  have  had  a  very  imperfect 
application  before  the  adoption  of  a  medium  of  exchange. 
With  its  adoption  it  came  forward  in  full  force,  and  began, 
from  that  epoch,  its  important  career* 
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Thb  Law  or  AoQummsr. 

The  deTelopment  of  the  idea  of  permaneiit  posenkm 
and  the  adoption  of  a  cironlating  medium,  whidi  were  on 
the  whole  to  beneficial  to  man,  were,  nevertheleMi  attended 
with  some  eeriouB  abuBet.    The  key  to  their  explanation  lies 
in  the  fundamental  fact  that  the  sole  object  of  human  effort 
was  to  acquire.    No  such  consideration  as  justioe  originally 
found  place  there.    Only  one  quality  was  attadied  to  tlj« 
mode  of  acquisition,  and  diat  was  tuccem.    The  grand  riTalry 
was  for  the  object,  not  the  method ;  for  the  end  rq;ardless  oQ 
the  means.    Those  qualities  both  of  body  and  mind  be^ 
adapted  to  acquire  wealth  were  those  most  valuable,  moi^ 
practical,  and  soon  recogniced  as  most  respectable  and 
honorable.   There  could  be  but  one  result   Those  individi 
in  whom  these  qualities  were  most  highly  developed  aoqui^^ 
most.    While  the  wants  of  each  were  the  same,  and  the  s^%^. 
ply  none  too  great,  it  must  need^  have  been  that  the  hL^ 
acquisitions  of  this  class  were  made  at  the  expense  of  tbc^^ 
less  fortunate  in  the  pof^scssion  of  these  acquisitive  poire/«. 
The  chief  object  was  to  get ;  both  the  manner  and  the  sonrre 
of  the  getting  were  ignored.    The  force  of  this  may  be  in. 
created  by  the  antithesis  between  getting  and  producing. 
If  the  same  wild  passion  which  has  so  long  raged  for  the 
acquisition  of  wealth  were  directed  toward  its  production, 
the  average  production  would  doubtless  be  three  or  four 
times  the  average  consumption  instead  of  a  trifle  al>ove  it,  if 
is  now  the  case.     There  might,  for  example,  probablj  be 
produced  an  excess  of  four  or  five  dollars  per  capita  per 
diem  instead  of  about  ten  cents.*     But  the  idea  of  crettinf 

*  Aooordtng  to  Um  United  State*  census,  the  true  Tmloe  of  the  property,  n 
and  personal,  in  the  United  Sutcs  was,  in  1870,  f  30,068,5 1  S,:.07;  ia  181 
|16,lft9,616,06S,  malcing  an  increase  in  ten  year*  of  $13,908,90^438.    7 
population  of  tlie  United  8utes  in  1870  was  S8.&ft8,371;  and  in  18S0  H 
S J, 448,32 1 .     The  averaf^  po|iu\al\oa  dntVw;  iVv^  decade,  therefore,  was  3S,f 
'"^      Thrne  Swires  rn'xW  s\\ow  an  a^et^^  atvT\wi\  ^i««%%  «\  v^^^<«<«^ 

—  •  .-T  capita,  ot  %a  a?i'CT%|jb  ^W^  ^-^^w*  «^  V^.V^W 


498  TERTIARY  AOOREOATION.— SOOIOOENT. 

value  formed  only  an  incidental  part  of  the  general  atrnggle 
for  getting  poesesBion  of  it. 

It  is  true,  somebody  must  create  it.  The  spontaneous 
supply  of  nature  was  exliausted  long  before  the  idea  of 
property,  in  the  sense  here  used,  had  occurred  to  mankind. 
If  we  look  about  us  to-day,  we  find  tliat  nearly  all  wealth  i  \ 
artificial  or  created.  Everything  we  own  has  a  value  r.e* 
quired  in  some  way  or  other.  All  things  worth  possessing 
are  the  products,  to  a  greater  or  less  extent,  of  labor.  There 
are  a  few  apparent  exceptions,  but  they  are  confined  to  such 
things  as  are  incapable  either  of  permanent  possession  or  of 
representation  by  any  medium,  of  which  the  air  is  an  ex- 
ample. Water  generally  belongs  to  this  cla<js,  though  not 
always.  The  soil  has  long  since  passed  out  of  this  category, 
at  least  in  populous  countries.  These  exceptions  made,  the 
rule  is  universal  in  civilized  countries  that  all  wealth  is  the 
result  of  production.  The  range  and  number  of  the  excep- 
tions were  not  very  much  increased  at  the  period  when  men 
first  adopted  a  medhim  of  exchange.  Hence,  as  remarked 
above,  the  wealth  which  existed  had  all  been  produced,  and 
the  production  was  still  going  on  to  supply  consumption  and 
also  to  enable  certain  ones  to  accumulate  large  possessions. 
All  were  alike  endued  with  a  zeal  for  accumulation,  but  thev 
did  not  at  all  distinguish  between  the  various  anodes  of  ac- 
guiaitton  {infra^  p.  524).  Those  who  acquired  by  producing 
were  not  actuated  by  any  conception  of  the  6uj)enor  im- 
portance of  their  method.  Could  they  have  gained  more  by 
striving  after  wealth  already  produced,  no  one  would  have 
hesitated  to  abandon  production  and  engage  in  traffic. 

Those  engaged  in  appropriating  the  products  of  other 
men's  labor  never  entertained  the  least  idea  that  their  busi- 
ness was  less  honorable  or  less  useful  than  that  of  the  pro- 

figurcfl  for  the  preooding  decade  pre  t  daily  excess  of  $0.09052,  making  th« 
daily  excess  for  the  twenty  years  $0.0997,  or  about  ten  cents.  The  as  yet  un- 
tabulated  wealth  statistics  for  the  decade  1870-*S0  indicate  a  mucU.  «.\&akVKx  ^-s* 
cccs  of  producfioD,  or  between  six  and  seven  c\iXil%  per  capUa  per  d.\«\^<v* 
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uvt'M  wnicii  govcniea  men  in  tiicir  earliest 
It  is  true  that  this  describes  not  on] 
gles  for  subsistence,  but  his  present  chai 
The  unphilosophic  observer  of  the  econ 
is  filled  with  disgust  and  indignation  at 
ciouB  mania  for  getting  possession  of  the 
duced.     lie  has  no  patience  with  the  ma 
hardy  and  scheme  as  adroitly,  and  worry 
anxiously,  to  draw  the  property  that  othi 
into  the  eddy  of  his  powerful  avarice,  n 
necessary  to  produce  it.    Ho  finds  no  woi 
strong  enough  to  characterize  the  millic 
the  speculator  or  the  stock-jobber.    He  i 
are  obeying  this  same  biological  law,  unin 
thought  and  unaided  by  any  knowledge 
ciples. 

Mr.  Herbert  Spencer  points  out  the 
honesty  implied  in  the  adulterations  of  tr 
facturers,  in  fraudulent  bankruptcies,  in 
in  cooking  of  railway  accounts  and  fin^ 
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of  the  nnedocated.**  *    This  statement  is  made  with  a  view 
to  proving  that  eductation  has  little  or  no  immediate  effect 
upon  character  (vol.  ii,  pp.  597,  005).     Without  discussing 
this  question  here,  the  undeniable  facts  are  far  more  potent 
in  supporting  the  principle  here  stated  tliat  this  ^Mishon* 
esty,''  as  we  call  it,  is  only  the  natural  result  of  the  law 
wMch  impels  all  men  to  the  acquisition  of  wealth,  to  the  ac- 
cumulation of  the  means  of  subsistence.    It  is  only  a  higher 
manifestation  of  the  law  which  directs  the  savage  to  decoy 
and  ensnare  his  game.    His  object  is  to  secure  the  means  of 
subsistence.    To  succeed,  he  must  deceive.    He  never  con- 
ceives of  any  immorality  in  this.    But  here,  it  may  bo  urged, 
is  where  the  distincticn  lies,  for,  we  are  told,  the  dishonesr 
dealer  does  conceive  of  an  immoral  quality  in  his  act.    This 
objection  will  be  considered  presently.     It  need  only  be  re^ 
marked  here  that  no  line  of  dcmarkation,  satisfactor}'  to  ali 
persons,  and  applicable  to  all  cases,  can  be  drawn  between 
the  honorable  and  the  dishonorable.     The  manufacturer  and 
the  dealer  excuse  their  deception  in  a  manner  perfectly  satis- 
factory to  themselves.     If  objective  justification  is  wanting, 
it   is   easily   eomper.5ated    for   by   subjective   justification. 
Among  the  most  common  of  these  subjective  jnstiHcationa 
are  these :  "  I  must  live,"  "  my  family  must  be  provided 
for,**  "  the  world  owes  me  a  living."     Of  course,  I  will  not 
be  misunderstood  as  claiming  that  these  are  valid  justifica- 
tions for  dishonesty.    1  only  claim  tliat  they  ore  satisfactory 
to  the  parties  making  them.    While  even  the  noble  maxim 
that  "  honesty  is  the  best  policy  '*  should  be  cautiourfy  ac- 
cepted as  universally  true  (vol.  ii,  p.  148),  every  act  which 
society  calls  dishoncft  is  justified  either  on  objective  or  sul>- 
jective  grounds  by  the  one  who  performs  it  at  the  time  per- 
formed.    The  proper  way  to  prevent  dishonesty  is  to  show 
conclusively  in  the  case  of  every  action  that  directly  or 
indirectly,  immediately  or  remotely,  physically  or  mentally, 

•  -8tudj  of  Sodology,**  p.  UV^%^  X«ei^\W^ 
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Sagacity,  cunning,  genius,  all  necessarily  imply  decepdoni 
and  constitute  a  sort  of  vtUpinism.  Every  victory  over  nat- 
ure, whether  in  its  sentient  or  insentient  department,  involves 
the  principle  of  deception  which  is  seen  displayed  in  all 
forms  of  strategy,  cmft,  or  cunning — ^vis.,  an  indirect  method 
of  procedure  (voL  ii.,  p.  99).  The  normal  operations  of  the 
intellect,  as  distinguished  from  those  of  the  emotions,  and 
whereby  it  accompliuhcs  so  much  greater  results,  are  essen* 
tially  of  this  character,  so  that  it  may  be  said  that  invention 
is  deception.  By  it  the  forces  of  nature  are  ensnared  and  cir- 
cumvented«  Language  itself  enforces  this  truth.  The  meth* 
ods  of  art  are  artifices^  and  its  mode  of  procedure  is  arffuL 
Jf achines  are  machinationB.  Primitive  man  had  early  to 
learn  that  to  live  he  must  deceive,  and,  although  this  princi- 
ple has  never  found  expression  in  any  code  of  ethics,  it  has 
found  unceasing  application  throughout  history.  The  soci- 
ologist can  no  morts  ignore  it  than  he  can  ignore  other  fun- 
damental laws.  Political  economists  have  failed  to  recognize 
this  principle,  or  have  not  dai*ed  to  admit  it,  through  fear  of 
seeming  to  inculcate  it.  This  has  rendered  much  of  their 
reasoning  unsound. 

Those  who  employ  the  vituperative  method,  and  have  the 
habit  of  denouncing  i:he  deceptions  practiced  by  men,  should 
learn  a  lesson  from  animals  to  which  they  would  probably 
deny  a  moral  faculty.  They  will  there  find  not  only  the  cun- 
ning of  the  serpent,  the  slyness  of  the  fox,  the  stealth  of 
the  lion,  and  the  treachery  of  the  hyena,  but  they  will  find 
that  there  exists  evcry-where  a  merciless  competition  in  these 
arts  by  means  of  which  the  more  sagacious  inul  powerful  are 
perpetually  circunivenr.ing  and  destroying  the  more  simple 
and  feeble.  It  has  been  previously  pointed  out  (*w/>m,  p.  32) 
that,  whatever  human  ideas  may  prevail,  the  law  of  nature 
is  the  ^Mglit  of  might.'*  But  the  normal  influence  of  the 
intellect,  the  schemes,  contrivances,  wiles,  and  deceptions 
whieh  are  the  markf^  of  sagacity  and  even  of  intelligences 
can  not  be  omitted  from  this  notion  ol  **  \\\\^\.5'*  ^vwivi.^^\««i. 
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Under  the  normal  operation  of 
forces,  the  weaker  yield  to  the  stro 
in  physics  motion  vrill  take  place  in 
the  Btrouger  force  acts.    In  fact,  wei 
f  Cquenccy  it  could  be  shown  that  the 
lesent  the  resultants  of  different  force 
laws  of  the  composition  of  forces  (vol 
thus  possess  a  science  of  Bocial  mecha 
to  receive  adequate  treatment  so  soon 
been  universally  admitted  into  tlie  fai 

These  dynamic  phenomena,  as  set 

dom,  whereby  large  groups  exist  only 

other  animals,  are  paralleled  in  human  < 

slaughter  of  animals  for  food ;  and,  sc 

or  less  destruction  of  the  inferior  racea 

Again,  the  universal  competition  going 

lower  dciwrtmcnts  of  life,  and  which  \ 

describes  as  the  *^  struggle  for  existen< 

terpart  in  society  in  the  industrial  sti 
entire  unnlnl  4n\^^'* 
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takes  no  other  acoonnt  of  the  means  employed  than  simply 
their  elements  of  saccess.* 

Were  there  no  additional  factors  in  the  problem,  the 
oonrse  of  human  conduct  relative  to  the  acquisition  of  desir* 
able  objects  would  be  very  simple.  Any  one  who  lias  watched 
domestic  animalS|  whether  horses,  cattle,  hogs,  dogs,  or  fowls, 
in  the  distribution  of  their  food,  has  observed  that,  except 
in  those  cases  where  the  element  of  sex  clearly  enters,  and 
in  which  a  sentiment  not  distinguishable  from  that  which 
men  call  **  chivalry  '*  is  apparent,  or  where  parental  instinct 
comes  into  play,  no  law  is  recogniied  except  that  of  power 
to  obtain  each  its  portion,  or,  if  the  quantity  is  limited^  all  it 
can  of  the  food  idlotted,  whatever  may  be  the  consequences 
to  the  weaker  members. 

With  the  human  race,  the  same  exceptions  and  no  others 
being  made,  the  naked  law  of  acquisition  above  formulated 
and  the  principle  of  natural  justice  would  make  the  products 
of  art  and  labor — i.  e,,  the  wealth  of  the  world — the  subjects 
of  a  process  of  forcible  seizure  and  appropriation,  irrespect- 
ive of  the  notions  of  proprietorship  or  of  injury  to  the  loser. 
This  is  the  theoretical  condition  of  the  problem  of  social 
mechanics,  and  may  be  compared  with  the  statement  of  other 
problems  of  concrete  science,  such  as  that  of  atmospheric 
currents  on  the  globe,  which  are  simple  in  theory,  but  assume 
great  complication  so  soon  as  the  modifying  facts  of  any  par- 
ticular case  are  taken  into  the  account. 

TBANsmoN  from:  natural  justior  to  oivil  justice. 

The  specific  problems  of  social  mechanics  are,  of  course, 
many  of  them  highly  complex ;  but  the  predominant  influ« 
ences  which  tend  to  modify  the  general  theory  of  natural 
justice  in  all  states  of  society  at  all  advanced  may  be  referred 
to  one  common  source,  and,  when  this  is  well  understood, 
they  may  then  be  subdivided  into  a  few  obvious  groups. 

*  Tjlor,  ^TrirolUTe  Culture,**  Boiton,  1874,  Tol  li,  pp.  89,  90,  818;  Bpc&M^ 
•*  (;0reiBoi>UJ  IiifUlutlooi,*'  p.  47,  g  S&5, 
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TRANSITION  TO   CIVIL  JUSTICE. 

The  leading  factor  which  difltingnishet  the  oi 
men  from  the  acts  of  animals  is  the  greater  predom 
the  intellectual  element  This,  it  is  true,  is  onlj  a  i 
of  degree,  but  so  great  is  that  degree  that  the  resnll 
said  to  possess  a  qualitative  distinctness.  The  pi 
therefore,  to  determine  in  what  ways  this  intelleetoa 
enters  into  the  simple  theory  of  natural  jnsticei  i 
are  the  character  and  degree  of  the  modifieadoni 
by  it 

In  endearoring  to  analyse  this  inflnenoe,  we  ii 
may  be  subdivided  into  three  quite  distinct  oonstltii 
of  which  has  done  its  part  to  make  the  conduct  of  i 
it  is  with  respect  to  the  acquisition  of  the  objects  < 
These  three  subordinate  influences  are  as  follows: 

1.  Increase  in  the  susceptibility  to  sympathy. 

2.  Increase  in  the  capacity  for  foretelling  effeeCi 
8.  Decrease  of  the  power  to  perform  desired  ad 
We  will  consider  these  in  the  above  order. 
Nature  and  L\fiuence  of  Sympathy. — As  eae 

three  modifying  influences  was  alleged  to  have  groi 
the  more  highly  developed  intellect  of  man,  it  mi 
clear  to  some  how  this  can  be  predicated  of  sympatl 
not  maintained  that  sympathy  is  itgelf  an  intellect 
On  the  contrary,  as  a  form  of  feeling,  it  is  a  true  soc 
but  one  of  tlioso  derivative  forms  which  could  only 
oped  after  the  intellect  had  become  quite  strong.  ' 
ftition  of  the  discomfort  of  pain  in  self  is  the  only  fi 
could  generate  sympathy  for  others  who  suflfer  it.  T 
pathy  is  very  early  in  its  appearance.  It  requires  a 
tively  small  amount  of  mental  force.  Many  anin 
unmistakable  signs  of  such  a  rcaliration.  Tlie  hun 
though  never  shot,  will  cringe  if  the  piece  is  pointe 
lie  evidently  reasons  that  what  will  harm  other  anl 
also  harm  him. 

The  circle  of  Yiumaxi  a^m^xXv;  Vvqa  ^j^dually  wl 
Irnowledge  and  ellpeT\«TVQ%\\v9^\w^T^^M^^'^x)^i^^^ 
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to  embnoey  in  a  few  tnitaneei,  all  mankind  and  even  the 
inferior  bnite  creation*  Sympathy  li  quite  a  complex  ph» 
nomenon.  It  dependi  npon  aeveral  conditiona :  one  ii^  of 
eonnw^  a  tentitive  otganism ;  but  a  more  cMcntial  one  is  a 
ntional  faculty.  Its  intenuty  is  measured  by  the  perfection 
of  the  organismi  t.  e.^  its  capacity  for  feeling,  on  tlie  one 
liand,  and  by  the  strength  of  the  intellect|  t •  €.y  the  power  of 
representation,  on  the  other.  Its  scope  is  also  largely  depend- 
ent upon  the  range  of  experience,  t •  tf.,  upon  the  degree  of 
intelligence.  Hence,  tlie  more  delicate  the  sensibilities,  the 
more  vigorous  the  intellect,  and  tlie  higher  the  degree  of  in- 
telligence, the  keener  will  be  the  sympathies.  The  psycho- 
logioed  law,  according  to  which  sympathy  is  dependent  upon 
tlie  representative  powers  of  the  intellect,  was  fully  set  forth 
in  Chapter  Y  {supra^  p.  800).  It  need  not,  therefore,  bo  re- 
stated here. 

This  throws  light  on  the  genesis  of  the  so-called  moral 
faculty,  showing  us  how  it  has  been  produced  by  the  force 
of  external  circumstances  acting  upon  the  primitive  o^ 
ganism. 

It  remains  to  be  shown  that  this  moral  character,  so  dis- 
tinct from  that  of  savage  man  and  of  animals,  constitutes, 
nevertheless,  no  exception  to  the  law  that  all  sentient  beings 
must  act  in  obedience  to  subjective  forces — to  internal,  or 
egoistic,  desires. 

The  person  who  sympathizes,  as  the  etymology  of  tlie 
word  so  literally  implieB^  feels  with  the  one  who  suffers,  i.  tf., 
feels  pain  also.  Sympathy,  therefore,  is  really  ^tn.  Ilence, 
every  act  growing  out  of  sympathy  is  an  act  to  escape  pain 
Buffered  by  the  agent.  This  act  takes  the  form  of  relief 
for  the  one  suffering.  It  belongs  to  the  class  of  negative 
social  forces,  but  is  neither  less  normal  nor  less  potent  on 
that  account. 

Tliat  the  moral  sentiments  themselves  have  grown  out  of 
these  simple  principleF  was  shown  in  Cha\itftT  V^wv^^^Vsfe 
iuUj'  comidercd  in  Chapter  XL    'WeVfcaN^V'W^  oxJcj  ^.^  ^ 


li 


utiii^o  >i>iuij  lo  iiiu  iiiiuu  lue  ai8( 
deprived,  and  tends  in  two  ways  t 
first,  by  partially  neutralizing  the 
the  agent  himself,  and  aecondly,  1 
such  acts  to  defend  the  injured  ont 
way  that  lias  grown  up  that  part  of 
to  rights  which  ultimately  assumed 
in  which  aspect  it  belongs  to  the 
here  being  considered. 

Infiuence  ^  IyUelligenee.^^A  l 
mcnt  is  not  alone  sufficient  to  secu 
requires  the  addition  to  that  faculty 
experience  which  constitutes  intel 
The  ability  to  foretell  the  oonseque 
fore  be  measured  by  the  degree  c 
power  of  the  intellect  coupled  with  1 
acquired. 

The  power  to  foretell  the  conseq 
fies  the  severity  of  natural  justice 
from  attempting  to  employ  force 
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» 

The  full  force  of  tkiB  inflaenoe  will  be  better  seen  after 
considering  the  next. 

Seitriction  of  Acquisitive  Powers. — The  third  and  per- 
liaps  most  important  influence  which  has  tended  to  mitigate 
the  law  of  natural  justice  has  been  the  gradual  restriction  of 
the  acquisitive  power.  While  sympathy  has  done  much  to- 
ward this  end,  and  intelligence  has  aided  at  least  in  a  negative 
way,  the  sense  of  insecurity  and  the  necessity  for  protection 
liave  been  the  chief  elements  in  rendering  it  successful.  This 
Tesult  is  accomplished  principally  through  the  several  codes 
which  have  grown  up  in  society,  and  which  can  be  more  con- 
Teniently  treated  a  little  later. 

The  effects  of  these  three  palliating  agencies  will  now  be 
considered  in  their  e/isemlle. 

GENESIS   OF   CIVIL  JUSTICB. 

We  are  now  prepared  to  consider  the  question,  IIow  far 
has  natural  justicsy  or  the  ^' right  of  might,"  been  modified 
by  the  transition  to  civil  justice  f  IIow  much  of  what  wo 
term  loyalty  and  respect  for  the  rights  of  others  can  be  at- 
tributed  to  sentiment — ^to  a  subjective  force — and  how  much 
must  find  its  explanation  in  circumstances,  or  an  objective 
force !  IIow  law-abiding  would  men  be  of  their  own  accord  ? 
Involved  in  these  questions  is  the  paradox  that,  while  society 
virtually  denies  the  suflSciency  of  sentiment  and  moral  char- 
acter by  refusing  to  abolish  its  prohibitory  laws,  it  at  the 
same  time  vehemently  affirms  such  a  sufficiency  as  often  as  it 
is  questioned.  The  greater  part  of  this  difficulty  is  sought  to 
be  avoided  by  the  claim  that  society  is  divided  into  two 
classes,  one  of  which  does,  and  the  other  does  not,  require  the 
maintenance  of  these  laws  whether  social  or  civil.  Admitting 
the  truth  of  this  statement,  the  question  is  narrowed  down  to 
determining  the  line  of  dcniarkation  between  these  classes, 
between  the  loyal  an<i  the  lawless,  between  those  who  recog- 
nize and  accept  the  human  or  artificial  code^  and  tk^cys^  ^\sj5s 
were  the  penalties  removed,  wouVd  t^^^tX.  \Ai\^aftT3ka^»x^'ift^ 
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Thb  layi  bare  a  aeocynd  paradox,  for,  whQo  almoit  ny  cm 
wonld  say  that  this  boandarjr  lies  somewhare  betwesa  tbi 
higher  and  the  lower  clssses,  and  while  all  laws  are  made  » 
pedally  severe  against  the  low  and  ignorant,  still,  the  mdi 
persons  who  say  this  and  the  men  who  mak9  theis  lavs 
might  deny,  if  asked  the  question,  that  intelligease  or  ediet 
tion  exerts^  any  inflnence  on  morals  (#if^iti,  p..  184^  noteV 
An  attempt  has  already  been  made  to  solre  this  perplexity 
by  showing  that,  although  Intelligence,  consisting  as  h  mnt 
of  intellectual  elevation  coupled  with  the  posicssioo  of  itil 
knowledge,  does  unquestionably  strengthen  and  promote 
all  the  virtues  that  make  up  s  high  moral  character,  that  it 
docs  so  in  proportion  to  its  degree,  and  that  this  b  the  oslj 
possible  means  of  securing  this  object ;  yet,  as  actions  are  the 
result  of  the  forces  in  operation  within  and  without,  and  u 
these  forces,  which  are  the  desires,  maybe  disproportionatelr 
and  ubnormally  strengthened  under  peculiar  circumstanccfs 
it  therefore  often  happens  that  increased  intelligence  which 
really  exults  the  character,  affords  a  keener  appreciation  o{ 
justice,  and  intensifies  the  desire  to  see  it  done,  increase^  at 
the  same  time  and  under  the  peculiar  and  unequal  circam* 
stances  of  those  involvc<l,  the  dcdro  to  possess  what  is  onlr 
obtainable  by  manifest  injustice,  by  funii>hing  easy  nieani 
of  thus  obtaining  it.     If  the  cinnimstanccs  be  such  that  the 
hitter  desire  predominates  over  the  former,  action  fuUovi 
of  necessity,  and  the  injustice  is  I'lcarly  diarpreablc  to  intel- 
liji^nce.     In  other  words,  knowledge  increases  the  temptor 
tions  to  act  unjustly  at  the  same  time  that  it  increases  the 
desire  to  act  justly,  and  which  one  of  these  is  to  ppevail  must 
depend  upon  circumstances.    It  must  necessarily  follow  that« 
wherever  intelligence  works  evil,  it  is  due  to  inequality  of 
op|H)rtnnity  to  acquire  knowledge ;  and  this  constitutes  a 
powerful  argument  for  impartial  education  (vol.  ii,  pp.  535, 
500,  OCT).    The  line  of  demarkation  which  we  are  seeking 
mmt  therefore  Y\e  Y^elwfisiiv  \.Wl  ^lass  of  persons  whoie 
Icnowledge  haa  e\ev»X^  ii^«rci  iXmn^  ^^  \kck^i&«9m^  >t^ 
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which  they  happen  to  be  subject,  and  that  class  whose  temp- 
tations are  too  strong  for  their  character.  It  must,  there- 
fore, depend  upon  two  different  elements — intelligence  and 
circumstances — and  vary  as  these  two  forces  vary.  But  what 
I  desire  particukrly  to  bring  into  view  is  tlie  error  of  sup- 
posing that  the  condition  of  character  which  renders  a  man 
incapable  of-  larceny  or  robbery  takes  him  out  of  the  class 
who  obey  the  natural  rather  than  the  human  code. 

Xot  all  of  those  who  appear  to  have  risen  above  this  nat- 
ural, law  have  really  done  so.  The  moral  progress  of  the 
world  is  more  apparent  than  real,  especially  as  regards  re- 
spect for  proprietary  rights.  This  is  evidenced  in  a  thou- 
sand ways.  In  fact,  it  must  be  assumed  as  a  basis  for  all 
legislation  and  a  postulate  for  every  human  transaction  that 
men  will  pursue  the  cc»urse  which  secures  to  them  the  great- 
est gain.  Not  gain  in  its  widest  c^3n6e,  as  the  greatest 
amount  of  happiness,  but  pecuniary  or  possessory  gain. 
jVIoral  considerations  (tan  not  be  trusted.  Moral  obligations 
arc  voidable  at  law.  Supreme  sclfiFhness  is  presumed  in  all 
business  transactions.  And  it  is  reasonably  presumed.  To 
depend  upon  any  thing  else  is  to  build  upon  tlie  sand. 

No  truth  is  more  trite  with  students  of  the  human  races 
than  that  morality  is  to  a  large  extent  a  relative  term,  and 
right  and  wrong  are  reversed  by  passing  from  one  tribe  to 
another.  But  there  are  certain  acts  whof^e  manifest  incom- 
patibility with  the  continuance  of  the  social  state  has  placed 
them  in  a  special  class  and  earned  for  them  the  name  of 
<rrimes.  These,  of  course,  do  not  vary  so  greatly  as  do  minor 
acts,  yet  there  is  great  diversity  in  the  conception  and  defini- 
tion of  crimes  among  different  peoples.  So,  if  we  look  back, 
we  shall  find  that  certain  acts  which  are  rcgtirded  as  criminal 
now  were  not  so  regarded  in  a  not  very  remote  past,  and 
tliere  is  reason  to  believe  that  many  classes  of  conduct  now 
permitted  will  at  some  future  day  be  declared  criminal. 
Theft  is  a  virtue  in  some  trilws,  but  a  hvi\\\o>\%  <5X\w\vi.  \^  -^ 
cjrilized  countries.     Lottery  &pec\x\a\\oi[iG^  ^x^  "wssr  ^\vrioaa^^^'' 
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o  nM  us  ai  tne  outset  tlie  u 
the  end  pought,  when  the  former 
obnoxious  forms,  so  now  it  is  eqi 
18  compelled  to  assnme  the  most 
Where  physical  force  fails,  intcUo 
In  the  matter  of  checking  the  opei 
sition,  civilization  has  produced 
effect  it  has  produced  has  consistc 
and  mitigating  the  severity  of  tl 
While  this  has  been  a  great  and  j 
tages  are  apt  to  be  exaggerated,  am 
substitutes  for  the  primitive  metho 
stood. 

As  already  remarked,  the  chief 
regulation  in  altering  the  method 
the  substitution  of  cunning  for  bni 
at  some  of  the  illustrations  of  this  < 

NotwitliHtanding  the  fine  arraj 
quoted  to  encourage  honesty  in  tli< 
viduals,  scarcely  a  transaction  is  e 
some  form  of  Hn/»*>T\f?i%T*  i»« *»:•*«  i 
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Lood  in  trade  can  afford  to  be  Btrictly  honest  in  all  things 
according  to  the  received  standards  of  honesty.  It  is  a  fair 
subject  for  doubt  whether  such  a  course  would  not  in  many 
caaes  be  ruinous  to  their  interests.  If  all  buyers  and  sellers 
would  live  up  to  such  a  standardy  there  can,  of  course,  be  no 
doubt  that  this  would  be  the  best  course,  but,  taking  society 
as  it  actually  is,  the  strict  integrity  of  any  one  individual, 
except  within  a  very  narrow  circle  of  those  who  know  him 
well,  would  probably  operate  somewhat  to  Ids  disadvantage. 
Every  one  expects  every  one  else  to  practice  a  certain  amount 
of  what  ifl  thought  by  each  in  his  ovm  case  to  be  justifiable 
deception,  and  one  who  should  fail  to  do  so  would  scarcely 
be  adjudged  possessed  of  the  full  complement  of  intellectual 
powers,  or,  as  it  is  called,  wits.  For  so  insensibly  does  o])en 
falsehood  shade  off  into  the  mere  exercise  of  the  normal 
degree  of  intelligence  that  no  absolute  lino  of  demarkation 
can  be  drawn.  These  small  fonns  of  deception,  never  rising 
to  the  violation  of  any  positive  rules,  either  of  law,  morals, 
or  propriety,  are  among  the  modified  methods  by  which  the 
law  of  acquisition  asserts  itself  within  the  restricting  meshes 
of  the  social  net-work.  The  end  sought  is  no  longer  accom- 
plished by  force  but  by  cunning.  Truth  is  pushed  to  its 
extreme  limit  on  the  side  of  advantage,  and  perhaps  supple- 
mented by  a  slirewd  suggestio  falsi  without  being  accom- 
panied by  any  actually  false  statement.  The  suppressio  veri 
is  freely  employed,  the  impression  prevailing  universally  that 
nothing  wrong  is  done,  unless  a  positive  falsehood  is  resorted 
to,  although  an  ideal  morality  would  rate  the  degree  of  wrong 
entirely  according  to  the  effect  produced  by  the  deception 
regardless  of  the  form  in  which  it  was  presented. 

Take,  next,  those  classes  of  business,  in  conducting  which 
certain  persons,  owing  to  the  circumstances  by  which  they 
have  known  liuw  to  surround  themselves,  Jiave,  almost  with- 
out effort,  made  large  accretions  to  their  stock  of  wealth,  such 
as  certain  sperulations  in  stocks  and  securities,  and  much  tUat 
goes  hy  thv  uanm  of  p<:rf ectly  IcgvlmwuXft  >x\i^\^\vi\\^Ti^^^^i►^i^^ 
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Ing  or  brokerage.  These  are  alao  fllustrBtiona  of  dTiIiaed 
forma  of  acqaisition,  wholly  within  the  pale  of  mH  jnatiee. 
The  man  who  can  add  thooaanda  to  his  wealth  in  a  moment  ^ 
by  dictating  an  entry  in  a  book,  ia  eongratnlated  by  the  com«^ 
mnnity  in  which  he  Uvea  and  by  aociety  at  large.  Yet  aoctf 
a  transaction  can  not  fiail,  in  the  present  atate  of  society,  ^ 
take  bread  from  the  mouths  of  hundreds  perhaps  of  si^^ 
fering  poor,  at  one  point  or  another  within  the  radios  of  t^;^ 
man's  flnanoial  inflncnce. 

Many  other  claases  of  eases  might  be  adduced,  iaelndlt^ 
those  popularly  ascribed  to  the  legal  profession,  the  tendency 
of  which  in  this  direction  is  perhaps  popnlariy  overrated 
Such  caaes  will  anggest  themadvea. 

But  why  can  men  no  longer  seite  propeiiyt  Became  of 
social  organization,  of  course.  Doea  not  the  fact  of  sodal 
organization,  then,  argue  a  disinterested  morality!  Whr 
has  society  vouchsafed  protection  to  its  members  i  Uu  it 
not  done  so  because  of  a  humane  and  disinterested  sentimeot 
which  exists  in  the  human  bosom,  and  which  has  simply  found 
expression  in  a  beneficent  scheme  of  protection  t  Does  not 
the  existence  of  laws— civil,  social,  and  moral — protecting; 
property  and  guaranteeing  rights,  demonstrate  an  original 
altruiKtic  sentiment !  Not  at  all.  All  this  has  bc-cn  a  |;rowtIi. 
Once  it  did  not  exist.  It  owes  its  development  to  that  of 
intelh'j^n(*e.  Protective  regulations  are  products  of  biitnas 
B:i^:icity,  man ifchtit ions  of  the  intellectual  force.  They  cun- 
htitute  the  method  which  mind  was  comi>clled  to  adopt  in 
onler  to  thwart  mind.  They  were  inatigated  by  and  on  b^ 
luilf  of  the  victims  of  human  wiles. 

Cto%'eminent  (and  I  use  the  word  now  in  the  broad  wnM 
of  protective  social  co-operation)  was  devised,  so  to  spesk^in 
order  to  escape  imposition  and  abuse.  It  was  those  who  inf- 
feretl  who  helped  establish  it.  But  it  so  liappened  that  all 
individuals  wore  sufferers  and  wrong-doers  at  the  same  tint 
All  Were  liable  to  encroachment  and  all  were  disposed  t^ 
cijcroach.     Thus  it  came  iX>o^\.  ^\^a^.  ^^^  Vd^  %!^Ge«eiii{  t 
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mles  for  Ids  own  protection,  estopped  himself  from  the 
commiflsion  of  violence.  As,  in  each  particuLu*  case  of  seiz- 
ure or  violence,  the  number  affected  by  it,  and  frightened  by 
apprehension  of  being  the  next  to  suffer,  must  have  been  far 
greater  than  the  number  committing  it  or  to  be  benefited  by 
its  commission,  it  was  always  easy  to  secure  a  measure  calcu- 
lated to  prevent  the  repetition  of  any  particular  act.  And 
to  of  every  other  act.  It  thus  came  about  that  every  man 
consented  to  conditions  which  limited  his  own  action.  The 
great  plexus  of  rules  which  constitutes  the  civil,  the  social, 
and  the  moral  codes,  has  been  woven  in  just  this  way.  Not 
tliat  men  have  had  to  go  through  the  form  of  assembling 
and  adopting  each  of  these  rules.  It  is  sufficient  if  they 
have  become  binding  upon  all  the  members  of  society.  The 
exact  method  of  their  adoption  or  enforcement  is  quite  im- 
material. They  have  grown  up  in  society,  have  been  tlie 
results  of  human  sagjicity,  cunning,  or  intelligence,  have 
been  devised  by  the  victims  of  tliese  same  attributes,  and 
have  become  binding  upon  all  the  members  of  society.  It  is 
to  these  three  codes^  as  I  denominate  them,  that  civilized  so- 
ciety owes  its  protection  of  rights  and  its  immunity  from 
arbitrary  violence.  Let  us  examine  these  codes  a  little  more 
closely. 

The  eivU  code  embraces  the  whole  body  of  the  laws  which 
it  is  the  province  of  government  to  establish,  sanction,  and 
enforce.  There  is  an  infinite  number  of  ways  in  which  sach 
laws  are  created.  The  four  principal  of  these  are :  1.  Ar- 
bitrary edicts  of  chiefs  and  absolute  despots.  2.  Edicts  of 
emperors  and  kings,  based  upon  or  sanctioning  the  opinions 
of  eminent  jurists.  3.  Statutes  of  legislative  bodies.  4.  De- 
cisions of  judges  upon  actual  cases,  enforced  by  mutual  con- 
sent in  all  future  similar  cases,  though  reversible  under  cer- 
tain circumstances.*  The  nature  and  origin  of  each  of  these 
are  clear  to  all,  and  eacli  has  bad  for  its  object  the  real  or  pre- 
tended protection  of  the  individuals  ^UNvh!el«l^\^RSM^^^^^V^^ 
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been  caUed  into  fnrirtetiea  (For  a  faDer  ^mmmkm  o(  tUi 
robjeet  the  reader  ii  wf OCTod  to  Ompbar  X^whttmikBkA 
tution  of  goveninient  ii  move  wperiellj  tmfted.) 

What  I  ondentand  bgr  Hm  maUl  eod$  h,  flMfc  bodjj  d 
raleB|  limitationi^  and  oonditioM  wbUk  mKktj  Iim  fndid^ 
bnilt  np  to  eanae  iti  meniben  to  obniiu  jiiiijw  i§^  la  d 
their  aott.  It  «nbraeea  all  th«  fama  aad  ^'"■^nrrt'iiiiflt'r 
of  Bodety,  oovera  the  whole  Add  of  ImUoii  and 
and  aima  to  enf oroe  unilormlfyi  ngabuHj^ 
between  the  aeta  and  the  elroiiinftaneei^  and  to  abeHib  il 
eccentricity  and  indeoenqr.  Although  a  Im  mammtjflt,^ 
is,  if  possible,  more  inezoraUe  than  the  adieto  of  despots  sr 
the  statutes  of  states.  The  leding  egperieneed-fa  its  vIk 
Istion  is  more  intolerable  than  any  oorpond  piiiiidiiiisBl  cr 
psrsonal  confinement  It  prevails  in  all  eoontriea  and  ill 
forms  of  societyi  although  so  whimsical  and  irrational  k  it 
that  often  what  is  violation  of  it  in  one  oonntiy  or  sge  h 
obedience  to  it  in  another.  Although  suppoeed  to  be  eoB> 
fined  to  indifferent  actions,  its  boundaries  often  encroadi » 
far  over  upon  the  territory  of  civil  law  on  the  one  hand,  sni 
moral  law  on  the  other,  that  it  should  not  be  omitted  in  s 
consideration  of  the  self-imposed  limitations  of  society.  Ae* 
tions  are  constantly  passing  backward  and  forward  from  om 
to  another  of  these  three  codes,  according  to  the  age  and 
degree  of  intelligence  of  the  society  in  which  they  are  ps^ 
fonncd.* 

The  moral  code  is  designed  to  limit  the  members  of  kk 
ciety  in  the  commission  of  actions  which  tend  to  cause  pain 
or  deprive  of  pleasure.  AH  unwritten  as  it  is,  it  has  assumed 
the  most  definite  form,  and  acquired  a  powerful  binding 
force.  Like  both  the  others,  it  has  been  a  growth^  and  has 
arisen  out  of  the  wants  and  necessities  of  society,  and  like 
the  social  code  it  is  exceedingly  capricious,  changing,  and  im- 
tional  in  many  of  its  mandates.    That  it  is  not  a  natnnl 

^  Lubbock,  '*Ori0ii  ot  GW^IOnAoikr  ^.^&V\^:Mev«B^>  ''Cental  FIjM 
Dfly,"  pp.  248.  485. 
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•jrstem,  owing  its  sanction  to  an  unerring  monitor  called  eon* 
icienee,  I  shall  liereaf  ter  endeavor  to  ^ow  (vol.  ii,  pp.  840^ 
849,  441,  451). 

All  three  of  these  codes,  or  systems  of  law,  with  their 
unltiplied  general  and  special  regulations,  and  their  in- 
evitable penalties,  are  but  the  restrictions  which  society  has 
placed  upon  its  own  action.  Independently  of  their  reason- 
ableness and  justice,  which  depend  in  the  main  upon  the 
degree  of  intelligence  and  the  amount  of  knowledge  pos- 
•essed  by  society,  they  are  what  essentially  distinguishes 
eivilixed  from  savage  man.  They  are  the  covenants  of  pro* 
tection  from  arbitrary  encroachment  which  society  has  made 
with  its  members.  So  binding  has  this  soH»lled  ^* compact' 
become,  and  so  closely  woven  is  the  net-work  of  fibers,  that 
however  great  may  lie  the  desire  of  one  individual  to  en- 
croach upon  another,  he  feels  that  the  attempt  if  made  must 
be  fruitless.  In  fact,  the  rude  violence  of  barbarism  is  ren- 
dered physically  impossible. 

It  has  been  shown  that  the  law  of  acquisition — t.  «., 
the  desire  to  acquire  regardless  of  the  method — is  as  strong 
BOW  as  ever,  and  that  the  progress  made  has  consisted  in 
mitigating  the  harshness  of  the  method.  We  now  see  that 
this  change  of  method  has  not  been  voluntary  and  due  to 
altruistic  impulses,  but  is  chiefly  compulsory  and  the  result 
of  an  actual  inability  to  apply  barbarous  methods. 

This  brings  us  to  the  consideration  of  what  may  be  called 
the  major  evils  which  the  love  of  gain  has  wrought.  Thus 
far  we  have  considered  only  the  minor  evils.  The  thousand 
petty  arts  and  deceptions  which  it  makes  men  practice  upon 
one  another,  great  as  their  accumulated  effect  undoubtedly 
is,  are  but  peccadilloes  compared  with  the  extensive  system  of 
wrongs  which  are  quite  unconsciously  committed  by  great 
organizations,  whether  governmental,  eccleBiastical,  commer- 
cial, or  financial.  When  we  look  over  society  and  behold 
the  condition  of  diffcnmt  classes  ot  1\\^  '^j^'^^^^SSx^  ^-vt^RR^- 
ing  indigence  of  the  poor  and  iVi^  ^xw;i«iiVBL%  o^'^^'^^'^^  ^ 
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because  he  inu8t,  but,  whenever  1 
outside  of  these,  or,  as  it  were,  t 
bimBolf  of  the  opportunity  at  wh 
and  the  rest  of  mankind.     Ind 
these  restrictions  sooms  to  afford 
for  any  thing  he  may  do  to  which 
he  avoids  the  malum  prohibitum^ 
lum  in  se.    Just  as  observing  the 
prescribed  religious  canons  fuml 
people  to  cotnmit  all  manner  ol 
outride  of  those  canons,  so  do  the 
of  society  afford  a  justification  foi 
oiddcn  by  these  laws. 

This  can  not  bo  better  iUiistrat< 
principle  that  in  matters  of  gov< 
class  is  always  deprived  of  its  rig] 
rienco  ever  taught  any  thing,  they 

*  Under  tho  natural,  or  ipontaneoua,  lyiCt 
wealth  prooccdfl  In  a  manner  exactly  the  rere 
advancement  «»f  anpii*!  ■•»'»  »—»«-»-»--•      •• 
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Xo  matter  how  grievous  the  wrongs  to  be  sufforod,  or  how 
loud  the  protestations  of  philanthropistSi  it  will  all  avail  notli- 
ing  until  the  victim  cluss  is  represented  and  its  voice  is  heard. 
What  is  the  meaning  of  this  fact!  What  is  it  to  be  repre- 
sented t  It  is  to  be  clothed  with  power.  This  shows  that 
rights  can  only  be  obtained  by  force,  that  the  only  limit  to 
man's  efforts  to  acquire  is  his  power  to  succeed,  that  the 
only  way  to  secure  justice  is  to  enforce  it,  and  that  human 
right  and  natural  right  are  essentially  one  Simultaneously 
with  the  philanthropy  and  benevolence  which  we  see  practiced 
on  a  small  scale  every  day  around  us,  there  exists  on  a  vast 
«cale  a  great  organized  system  of  wrong  unconsciously  per* 
petrated  outside  of  and  above  all  the  codes,  and  innocently 
participated  in  even  by  those  who  make  the  greatest  display 
of  charitable  and  philanthropic  proclivities. 

There  is  no  escape  from  this  principle.  It  lies  deep  in  ' 
human  nature.  All  attempts  to  soften  the  human  heart 
must  fail.  The  only  wise  thing  to  do  is  to  admit  the  facts 
and  calculate  the  consequences.  Without  assuming  to  dic« 
tate  what  human  nature  ought  to  be,  the  only  rational  course 
is  to  recognize  what  in  is,  and  act  accordingly.  Instead  of 
trying  to  dissuade  men  from  taking  away  the  property  of 
others,  society  must  render  it  impossible  for  them  to  do  so. 
The  proper  way  to  induce  men  to  desist  frotn  unjust  action 
is  to  make  it  for  their  own  interest  so  to  do,  and  teach  them 
in  an  unmistakable  manner  that  it  is  so.  This  is  the  work 
of  intelligence  and  education.  Legislation  of  this  class  we 
have  called  attractive  (supra^  pp.  89  et  8eq,\  and  it  is  in  har- 
mony with  the  deepest  principles  of  social  science. 

The  appropriateness  here  of  the  argument  that  unrepre- 
sented classes  are  necessarily  deprived  of  their  rights,  arises 
from  the  comprehensiveness  of  the  influence  of  property. 
As  has  been  already  remarked,  every  thing  valuable  in  the 
world  either  consists  of  acquirable  property,  reducible  to 
money,  or  else  is  so  intimately  associated  v{\l\\  «^^  ^x«5i^^ 
ertjr  or  money  that,  if  the  latter  d\^  uoX.  ^^^\»^^^*  ^^"^ 
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vruuia  ue  Known,  it  would  be  foun 
8ul)ject  could  be  thoroughly  inves 
the  poorest  people  in  the  world  ar 
ing  and  energetic,  at  least  the  moi 
Those  who  are  poor  because  the 
small  proportion  to  those  who  an 
Another  fact  would  be  develops 
rich  bear  a  far  greater  proporti< 
than  the  indolent  poor  to  the  ind 
learn,  as  has  already  been  remarkc 
honor  of  producing  wealth  rarely . 
ing  it 

Let  us  pause  and  ask  the  ci 
equality.  One  says  it  is  because  m 
others,  and  know  bow  to  acquire  s 
I  accept  this  as  a  partial  explanatio 
it  can  be  stated  in  this  manner :  Soi 
power  than  others,  and  by  means  « 
erty  from  the  weaker  ones  accorc 
tion  above  set  forth.    This  is  the  s 


030  TERTIARY  AGGREGATION.— SOCIOGENT. 

of  the  most  useful,  is,  at  the  same  time,  one  of  the  coarsest 
and  cheapest  of  all  mental  attributes.  The  pleasui:e  it  confers 
is  a  sordid  pleasure,  and  the  results  of  its  activity  are  wholly 
statical.  Nothing  prc'gressive  is  ever  directly  either  involved 
in  or  evolved  out  of  it  (vol.  ii,  pp.  477, 599).  True,  indirectly 
and  unintentionally  tlie  accumulation  of  wealth  has  advanced 
the  race  by  affording  leisure  for  a  few  to  think  out  and  de- 
velop natural  principles,  and  hy  enabling  large  schemes  of 
improvement  to  be  carried  out  for  which  small  fortunes 
would  not  have  suflSced.  This,  however,  was  not  due  to  this 
quality  of  mind,  but  to  circumstances  which  it  engendered, 
always  and  necessarily  coupled  with  those  other  qualities  of 
mind  which  are  intrinsically  progressive.  This  '^  money- 
making"  faculty  of  the  human  mind  only  represents  the 
brute-force  which  was  exerted  as  long  as  it  availed  for  seiz- 
ing, or,  in  any  way  wliatever,  getting  possession  of  property. 
Changed  in  its  method  to  suit  the  changed  circinnstanccs. 
but  unchanged  either  in  its  object  or  its  spirit,  it  still  main- 
tains its  arbitrary  sway,  drawing  all  value  toward  the  strongest 
centers  of  attraction  with  no  more  feeling  for  the  weaker  ones 
who  lose  than  one  magnet  feels  for  another.  And  the  phe- 
nomena whicli  it  presents  are  as  natural,  when  viewed  from  a 
sociological  stand-point,  as  are  those  of  magnetism.  It  is  not 
the  best  things  in  tha  world  that  succeed  best.  It  is  not 
always  the  most  perfe3tly  organized  species  of  animals  that 
survive,  nor  the  least  perfect  that  are  extinguished.*    In 

*  This  truth  U  clearly  lUuitratod  by  many  highly  developed  forma  of  planti, 
mt,  for  example,  the  OrehiJae'tr,  which  aecm  to  be  effecting  their  own  extinction 
by  owr-developiucnt.  This,  however,  U  probably  to  a  great  extent  due  to  8f>e* 
cialixationa  acquired  to  corn^late  them  with  certain  injects,  which  latter,  for 
any  reason,  may  have  become  scarce,  or  bo  restricted  to  a  narrower  g(>ographIca1 
range  than  the  plants  otherwise  would  be.  The  lant  cano  is  known  to  be  that 
of  the  Kwrca,  which,  when  aitificially  fcrtilixcd,  flourishes  much  farther  north 
than  the  northern  limK  of  its  aeeouchcuMe^  Pronuba  yuceaaelfa.  The  general  law 
Is  also  well  exemplified  in  thi-  paleontological  hi.<tory  of  both  the  vegetable  and 
the  animal  kingdoms,  where,  as  It  seems,  each  branch  of  the  genealogical  tree 
has  developed  in  sixe  and  structural  organixatiun  until  U  boa  vixv^mkA.  >^d^ 
hmiu  of  poasiblo  existence,  a  ad  perished  trom  V\\\a  cmii^ 
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prodigal,  bccaiisu  she  spares  no  expeiis 
the  least  results  in  these  definite  dire 
494),     A  million  eggs  are  not  too  n 
waters  if  a  single  fish  can  be.  thereby 
and  sea  are  full  of  vegetable  spores,  oi 
of  whose  infinite  number  can  ever  gei 
part  of  all  created  beings  perish  by  vio 
Any  one  species  would  soon  infest  th 
exclusion  of  every  other,  if  this  were  i 
to  turn  all  her  creations  out  loose  toget 
jostle  against  one  anotheri  crushing 
thereby  preserving  and  perpetuating  th* 
is  the  key  to  success  in  this  struggle 
Xaturc,  and  mind  an  attribute  of  m 
therefore,  obey  this  law,  and  only  tho. 
sense  survive  and  thrive. 

The  time  has  not  yet  fairly  come 
nobler  qualities  shall  be  those  best 
strengthen,  and  perpetuate  tbemselvc 
that  part  of  the  irreat  cirpnU  n#  f%—*»i» 
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by  the  intervention,  or  rather  the  superventioni  of  the  higb 
er,  more  subtile,  and  more  penetrating  intellectual  attribute 
whose  deeper  calculations  shall  outwit  the  coarse  cunning 
which  expends  itself  on  gain,  even  as  this  latter  has  sup* 
planted  the  clumsy  dynamics  of  muscle.  In  each  and  all  of 
these  eases,  however,  it  must  be  force  in  one  form  or  another 
that  is  to  triumph ;  but  that  force  is  destined  to  grow  more 
and  more  refined  and  spiritualized,  until,  let  us  hope,  it  will 
at  last  secure  the  object  of  man — ^liis  happiness — as  it  always 
must  that  of  nature — ^liis  preservation. 

The  pecuniary  inc<[uality  of  mankind,  therefore,  sociology 
ically  considered,  is  likewise  the  result  of  the  natural  opera- 
tion of  the  preservative  forces  under  the  peculiar  conditions 
to  which  the  race  is  subjected.  It  admits  of  a  satisfactory 
genetic  explanation,  end,  in  a  philosophical  sense,  is  both 
necessary  and  proper.  From  the  stand-point  of  Nature  and 
her  objects,  like  all  else  that  exists,  it  is  right ;  but,  when 
'viewed  from  the  stand-point  of  man  and  his  objects,  it  admits 
of  little  justification.  Under  the  ethical  code  of  Nature 
that  every  thing  is  right  which  conduces  to  the  preservation 
of  life,  this  great  struggle  for  possession  is  eminently  practi- 
cal and  useful,  but,  under  the  ethical  code  of  man  that  every 
thing  is  wrong  which  causes  pain,  it  is  fraught  only  with  evil 
and  injustice.  Yicwdl  from  a  biological  stand-point,  it  has 
been  man^s  greatest  blessing ;  viewed  from  a  moral  stand- 
point,  it  has  been  his  greatest  curse. 

But,  when  we  say  that  the  pecuniary  inequality  of  man- 
kind is  due  to  a  corn^sponding  inequality  of  brain-jiower, 
even  if  we  limit  this  brain-power  to  the  "money-making" 
quality  alone,  we  have  gone  a  great  way  too  far.  We  have 
left  out  one  of  the  most  important  elements  in  the  problem. 
TVe  have  only  stated  the  subjective  side  of  the  question,  and 
have  neglected  the  objective  side.  We  shall  never  be  wholly 
right  until  we  remember  that  this  inequality  of  possession  is 
due  to  a  corrc6])onding  inequality  of  circumstances.  The 
inequality  of  brain-power  is  only  the  sub jeclW^ \(m\  ^l>ia.^Rk 
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may  be  considered,  they  have  not! 
tenial  circumstances  over  wliich  we 
the  point  of  view  of  human  luorali 
justification  could  be  found  for  the 
we  are  considering,  if  it  could  be  a1 
responding  inequality  in  any,  ho\ 
faculty  of  mind.    We  should  feel ' 
is  an  inherent  necessity;  those  wh 
enough  to  acquire  or  retain  mus!; 
Philosophers  could  then  only  look 
period  when  the  higher  altruistic  a 
cendency  over  the  lower  egoistic 
power  of  sympathy  as  a  social  for 
that  a  great  part,  perhaps  the  grea 
inequality  is  the  result  of  mere  accic 
or  monil  character  as  are  the  ineqni 
face ;  due  to  some  bare  fortuity,  son 
accidental  coinci<lcnce,  some  ancient 
act  of  remote  ancestors,  or  some  vie 
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in  its  icy  chariot  through  the  universe.  We  get  a 
foretaste  of  the  inexorable  character  of  Nature,  and  iind 
ourselvea  more  ready  to  believe  her  capable  of  blotting  out 
our  central  source  of  light  and  warmth  and  life,  and  quench- 
ing, in  her  slow,  imperial  way,  all  the  vitality,  feeling, 
thought,  and  intelligence  which  have  been  evolved.  When 
we  reflect  ufion  these  immense  sociological  facts,  we  realize 
more  and  more  that  there  is  a  dark  side  to  the  picture  pre- 
sented by  the  operations  of  the  preservative  force,  we  see 
more  and  more  clearly  that  in  its  grand  career  of  deveIoi>« 
ment  civilization  has  left  a  blackened  trail  and  smoking  ruina 
in  the  domain  of  feeling.* 

Modes  op  AcQUismox. 

When  treating  of  the  law  of  acquisition,  we  noted  that 
the  modus  operandi  of  the  preservative  forces  consisted  in 
continual  and  repeated  efforts  on  the  part  of  individuals  to 
possess  themselves  of  the  objects  of  desire,  the  essence  of 
that  law  being  that  this  class  of  phenomena  are  natural^  in 
the  scientific  sense  that  they  may  be  depended  upon  to  occur 
at  all  times  in  the  same  manner  as  physical  phenomena  can 
be  depended  upon  to  c»ccur. 

It  remains  to  show  that,  just  as  physical  phenomena  which 
iiave  been  reduced  to  laws  may,  and  always  do,  have  various 
modes  of  matitfestatioti^  varying  with  the  particular  circum- 
stances and  external  influences  by  which  they  are  surrounded, 
BO  these  social  phenomena  of  the  preservative  class,  when 
reduced  to  the  <(eneral  law  of  acquisition,  have  in  like  man- 
ner their  modes  of  manifestation  depending  upon  like  causes. 
These  various  modes  o::  manifestation  mav  be  more  definitelv 
named  modes  of  acquisition,  and  it  is  to  this  next  les.s  general 
branch  of  the  subject  that  we  have  now  to  turn  our  atten- 
tion. 

^  for  a  fuller  exposition  of  the  neoetiitarian  doctrine,  at  the  only  espla* 
nation  idence  Is  able  to  offor  of  the  origin  of  «?il  •»dU3BAt«i'^T^^^»aA^^Kft 
VoJ.  n,  pp.  85,  114. 
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In  the  treatment  of  the  eerenl  problems  InTolTed  in  thii 

it  M  proper  to  diieUim  at  the  onttet  anj  attemp^^ 
at  dehiilcd  analysis  or  at  the  bringing  forwatd  of  ethno^^ 
graphic  proof  in  support  of  the  positions  taken.  Snch  ae^ 
attempt  would  obviouslj  carrjr  ns  hr  bejond  the  necessarilff^^ 
circumscribed  space  which  has  been  allotted  to  thia 
sion.  It  is  believed,  however,  that,  in  so  far  as  soeh  facts 
applicable  to  them,  these  positions  will  be  fonnd  to 
iiionize  entirely  with  all  that  has  been  thus  far  brongh^^^ 
light  by  the  students  of  the  existing  lower  races  and  of  ^^^ 
archsologic  remains  of  prehistoric  ones,  while  no  one  ^^)j 
expect  that  just  these  deductions  will  have  been  made  ii^  a/j 
cases  by  writers  upon  those  subjects.  It  will,  therefore^ 
sufficient  if  these  conclusions  do  not  conflict  with  the 
lishcd  facts  of  anthropology,  as  discovered  by  such  invcn 
gators  as  Mr.  E.  B.  Tylor,  Sir  John  Lubbock^  Mr.  Lewii 
Alorgsm,  or  Sir  Henry  Maine.  _ 

It  is  important  to  observe  that  the  point  of  view  is  whoU-Jj 
different  from  that  of  any  of  these  writers,  or  perhaps  of  9rrr^J 
other  writers.     It  is  not  from  an  anthropological  or  ethi^h^o- 
logical  stand-point  that  our  treatise  proceeds,  but  ratlier  fro^  m 
a  strictly  t^ociolomral  or  socio-economic  one.    Tlie  method       if 
necessarily  systematic  and  synthetic,  not  discursive  or  a^3i- 
lytic,  and,  to  bo  fairly  judged,  the  ultimate  truth  underlyi  njf 
the  chapter,  viz.,  the  natuml  evolution  of  the  social  organi»n;^ 
which  is  denominated  Sociogeny,  must  be  steadily  kept  in 
view. 

CLASSinOATI<l2C   OP  THE  MODKS   OP  ACQUISmoy. 

So  soon  as  we  leave  the  theoretical  pre-social,  vegetariiB 
stage,  we  find  that  nearly  all  the  objects  of  desire  must  coo- 
sist  of  articles  which  poi^sess  value  chiefly  or  wholly  from  tht 
amount  of  lal>or  that  has  been  expended  upon  them.  Then 
pr«)ducts  of  human  labor,  taken  collectively,  as  well  u  tb 
F'nicess  itself,  are,  m  eooivoiwlc  ^^lance,  denominated  pr 
^^  is*  ihereiote,  o\\\^  isa^  is!^^^  ^V  ^^^c^afaidS 
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that  become  the  legitimate  objects  of  acquisition,  and  the 
dassiflcatioii  of  the  modes  of  acquisition  must  be  based  upon 
production.  But  acquisitioni  although  it  presupposes  produc- 
tion, does  not  necessarily  imply  this  of  the  agent  pursuing  the 
object  produced.  It  may  have  been  produced  by  another. 
The  acquisition  of  objects  produced  by  others  than  the  agent 
may  further  bo  of  -two  kinds,  according  to  whether  the  act 
of  acquiring  be  one  necessary  to  the  full  utilization  of  the 
article  acquired,  or  wholly  arbitrary  and  in  no  way  affect- 
ing it. 

It  will  be  convenient,  while  it  can  in  no  way  diminish 
the  perspicuity  of  the  classification,  primarily  to  subdivide 
the  agents  instead  of  the  acts,  and  to  treat  the  latter  as  sub- 
classes of  the  general  social  factors. 

We  shall  thus  be  able  to  divide  mankind  into  the  three 
primary  classes ;  as,  1,  producers ;  2,  accessories  to  produc- 
tion ;  and,  3,  parasites — the  last  two  classes  constituting  the 
non-producers. 

The  different  forms  of  activity  manifested  by  each  of 
these  several  groups  will  be  classified  and  treated  under  their 
appropriate  heads. 

Produoebs. 

The  silence  of  nearly  all  human  history  upon  the  indus- 
trial condition  of  man  is  notorious,  yet  every  one  knows  that 
long  before  a  line  of  history  had  been  written  the  needs  of 
mankind  were  supplied  by  extensive  systems  of  artificial 
production.  Ages  l)efore  history  began,  the  great  work 
of  producing  wealth  had  gone  so  far  that  the  parasitic 
class  had  firmiy  established  itself,  and  subsisted  upon  the 
surplus  over  the  wants  of  the  producers.  Not  only  were 
royal  families  and  priesthoods  thus  supplied,  but  great  non- 
producing  and  wealth-destroying  armies  were  kept  up  in 
this  way. 

It  is  a  little  surprising,  therefore,  to  find  Mr.  Kq^Vs^x^ 
Spencer,  who  must  l>e  aware  of  tYiese  iwsX.%^  ^vvi^  h^\\^  Vt^ 
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soon  compelled  to  restore  in  some 
111  fact,  all  *' militant  societies"  mi 
trial  class,  while  tho  military  operati 
depend  chiefly  upon  eimultaneous  in( 
Production^  in  its  widest  sense,  b 
any  enjoyable  thing  into  available  foi 
means  of  labor,  something  not  previoi 
use  is  rendered  so,  or  that  something 
by  been  rendered  more  so.    It  does  n 
necetisary  proportion  or  correspondent 
of  labor  pcrfonued  and  the  amount 
though  an  individual  becomes  the  pro< 
only  in  the  proportion  which  the  labor 
it  bears  to  tho  whole  amount  of  bumai 
production.     Still,  no  matter  how  sma] 
or  how  great  the  value,  the  act  of  mal 
ble  is  production.   This  definition  prop 
transfer,  whether  forcibly  or  peaceably, 
modity  from  a  condition  advantageoui 
advantageous  to  another.     Acrain.  alt> 
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the  more  refined  one8|  such  m  the  eye,  the  ear,  the  emoiioiui 
oentera,  or  the  brain.  It  embraces  the  whole  range  of  the 
practical  and  the  fine  arts,  the  physical)  the  intellectual,  and 
the  spiritual  susceptibilities. 

CLASSES  OF  FBODUCnON. 

In  their  pursuit  of  subsistence, «. «.,  of  food,  clothing,  and 
shelter,  the  first  producers  must,  in  all  probability,  have  con- 
fined their  labors  to  the  three  great  industries :  hunting  (and 
fishing),  tending  their  fiocks,  and  tilling  the  soil.  Each  of 
these,  as  I  have  before  remarked,  presupposed  a  certain 
amount  of  native  sagacity,  or  intellectual  superiority,  suffi- 
cient to  raise  man  into  clear  distinction  from  the  animals  with 
which  he  was  surrounded  and  over  which  he  must  exert  con- 
trol. But,  notwithstanding  the  various  devices,  deceptions, 
and  arts  to  which  he  must  resort  in  any  of  these  pursuits, 
the  labor  required  for  his  success  in  them,  and  the  species  of 
mental  effort  required  to  direct  that  labor,  should  be  distin- 
guished from  those  of  art,  properly  so  called.  The  distinc- 
tion, it  is  true,  is  rather  convenient  than  fundamental,  since 
all  efforts  of  mind  can  be  generalized  into  this  one;  still,  to 
the  superficial  view,  the  distinction  is  obvious  enough.  The 
line  of  this  distinction  seems  to  lie  partly  between  tlie  effort 
required  to  circumvent  .the  animal  species  and  that  required 
to  subdue  the  physical  forces,  and  partly  between  tliat  spe- 
cies of  thinking  which  leads  men  to  profit  by  experience  and 
observation  and  that  which  enables  them  to  anticipate  adapta- 
tions and  the  relations  of  circumstances  not  yet  experienced 
or  observed.  But,  whatever  may  be  the  philosophical  laws 
which  underlie  them,  the  two  kinds  of  industry  are  unlike 
and  more  widely  distinguished  than  any  of  the  varieties  pre- 
sented by  the  forms  of  either  among  themselves.  The  one 
may  be  called  the  primary,  direct,  or  original ;  the  other,  the 
secondary,  indirect,  or  derivative  mode  of  production.  Al- 
though, chronologically,  these  two  modes  are  not  to  he  €a^ 
arated,  aince  the  tint  could  have  scarcicX^  ^\XivaxA  ^  ^\^\^^s^ 
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without  aoine  aiibtaiioe  from  the  other,  and  that  coul<J 
oziat  at  all  alone,  atill,  for  the  aake  of  pcnpienityy  thej 
f  be  treated  separately. 

Pbdiabt  PBODUcnoar. 

Of  the  three  great  elaaaca  into  wliich  hnman  aalMbtene» 
naturally  divides  Itaelf,  vii.,  food,  clothing,  and  ahelter,  the 
fint  was  almost  exclusively  the  object  of  the  jmmarjf  mode 
of  production.    The  other  two,  and  all  the  auxiliaxy  appli- 
ances for  realuung  the  first,  resulted  from  the  adoption  of  the 
secondary  mode.    Confining  ourselves  fint  to  the  former,  we 
naturally  look  back  once  more  for  a  moment  to  the  primitive 
epoch  and  the  primordial  activities.    We  reflect  once  mors 
that  the  first  and  greatest  of  all  desires  is  the  desire  for  food. 
The  inccdsant  waste  of  the  tissues  renders  it  a  perpetual  force, 
never  to  be  reduced  to  a  statical  condition,  except  for  a  short 
interval.     Failure  to  supply  the  materials  for  renewing  these 
wasting  tissues  intensifies,  within  certain  limits^  the  action  of 
this  force,  and  spurs  the  agent  on  to  the  severest  ponible 
efforts.     The  unsatisfied  body  calls  all  its  faculties  into  ex-^ 
erci«c.     The  senKes  become  shaq)cned  in  order  to  dii^cover* 
the  objeetM  of  physical  nourishment  in  places  where,  and 
times  when,  duller  senses  would  fail  to  detect  them. 
uius(*les  becimie  developed  and  ada])ted  to  securing  them 
ways  that  wmiM  bo  impossible  for  Icm  agile  and  less  pow< 
f ul  )>hYHical  frames ;  and,  when  tlic^e  means  fail,  as  they 
do,  the  guiiling  power  of  the  intellect  conies  forward  a.^  -^J 
points  out  new  and  fertile  avenues  to  physical  supply,  saf^  ^r 
and  life.     It  is  hero  that  production,  in  the  proper  sens^  0f 
the  term,  liegins.    The  prior  development  of  the  phypfc^ 
system  in  a  pre-industrial  state,  adaptation  of  the  body  to 
surrounding  cinmmstauees,  provision  for  means  of  effecfiVo 
offvntte  and  defense,  sharpening  of  the  sensM  for  detortiDg 
and  K>('uri1ig  nutritive  Kubntances — all  this  is  the  routinp  of 
*-»^I  seloetion,  and  Iweomes  the  historj'  of  every  s|>ecic^^a. 
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which  no  species  can  pass.  All  aspire  to  nniversalitji  none  , 
are  permitted  to  reach  it  Eaob,  by  its  encroachments,  be-  ] 
comes  the  enemy  of  every  other,  and  each,  by  its  multipli-  ] 
cation,  becomes  a  barrier  to  its  own  progress ;  for,  thus  f ar»  « 
Natore  alone  is  the  producer,  and  no  perfection  of  organijui- 1 
tion  can  draw  from  her  an  increased  supply. 

The  natural  resources  of  the  earth  are  soon  exhausted  bv 
the  teeming  myriads  of  living  organisms  subsisting  upon  it. 
The  point  at  which  this  exhaustion  takes  place  is  where  pro- 
duction begins.  Production  is  teleological.  It  consists  in 
such  human  actions,  guided  by  intellectual  prevision,  as  are 
necessary  to  direct  the  natural  forces  into  productive  chan- 
nels. It  is  the  combination,  concentration,  and  focalization 
of  natural  forces,  including  those  of  the  human  body  and  of 
the  bodies  of  other  living  beings,  in  such  a  manner  as  to  in- 
crease the  supply  of  those  objects  which  protect  and  nourish 
the  body  and  satisfy  want. 

SOURCES  or  rooD. 

So  far  as  the  supply  of  food  alone  is  concerned,  the  gen- 
eral directions  which  this  activity  has  taken  are  few  and  sim- 
ple. Multitudinous  as  have  become  the  kinds  and  qualities 
of  food,  they  all  come  at  the  most  from  three  original  sources, 
either  from  the  mineral,  the  vegetable,  or  the  animal  king- 
dom. That  definition  of  nutriticas  substances  which  confines 
them  to  organic  matter  is  too  restrictive,  and  can  not  be  ad- 
mitted under  any  rational  view  of  what  nutrition  itself  con- 
sists in.  If  there  is  to  be  applied  any  one  distinctive  tent,  it 
is  that  of  being  necessary  to  the  life  of  the  organism.  It 
must,  for  example,  bo  necessary  to  supply  some  one  or  other  of 
the  wastes  which  are  perpetually  taking  place  in  the  system. 

I*ood  (UsthufidHhed  from  Jledlcute  and  Pohon, — The 
distinction  between  food  and  medicine  is  sometimes  ver}* 
nice.    The  former  supplies  the  natural  waste,  the  latter  ym- 
pairs  unnatural  derangements.     But,  since  mauv  dftx^sccv^- 
ments  of  the  body  are  occasioned  \>3  wi  ciyi««»  ^^  ^^-a^v^  v 
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tcmie  oomponent  part  of  the  tlMuet— fincei  indeed,  any  laek 
of  fiipply  for  these  wastei  mnit  result  in  derangementr-the 
lino  between  food  and  physio  becomes  diffienit  to  traee.    If 
they  are  to  bo  separated  at  all,  the  only  means  of  doing  so 
is  to  conilne  the  latter  to  sneh  dmgs  only  as  operate  to  r^ 
move  obstructions  (i.  #.,  excess  of  any  thing  In  the  sy■teB^ 
whether  alimentary  or  not)^  and  to  stimnkte  the  nenroes 
system  to  the  better  performance  of  its  functions.    Bat  this 
definition  exclndes  from  the  maUria  nitfAee  all  those  snb* 
stances  which  aim  to  supply  a  want,  and  chsses  them  nnder 
dietetics.    I  see  nothing  impropori  however,  in  this,  and  be- 
lieve that  not  only  should  diis  be  done,  but  that  such  sob* 
stances  sliould,  when  recognhEed  as  foods,  be  administered 
08  such,  f .  e.y  in  an  alimentary  form  as  far  as  possible,  and  not 
as  medicines.     And  even  this  is  not  enough — the  number 
and  quantity  of  substances  of  the  other  doss,  the  medicines 
proper,  or  rcmedials,  should  doubtleu  be  greatly  diminished, 
ttud  adminiBtercd  with  for  greater  caution  than  is  usually 
done.    Any  proposition  looking  to  the  contraction  of  the 
domain  and  influence  of  medicine  should  be  received  with 
fnvor  by  all  true  friends  of  hygiene.    It  might  perliaps  lie 
adopted  as  a  general  rule  that  all  substances  which  are  not 
fKMis  nro  ]X)isonii,  and  then  tlio  number  and  frequency  of 
the  exceptions  could  be  reduced,  by  careful  scientific  study, 
to  the  mininmm. 

All  substances,  then,  which  are  ever  introduced  into  the 
system,  may  be  reduced  to  three  classes — ^foods,  medicines, 
and  poifK)ns.  Those  which  neither  supply  natural  loss  nor 
remedy  disorganisation  must  produce  disorganiiation.     Tlie 

mechanism  of  the  bodv  is  too  delicate  to  warrant  ns  in 

« 

assuming  that  extraneous  matters  can  be  introduced  into  any 
part  of  it  and  produce  no  effect  whatever.  If  not  needed  to 
supply  a  deficiency  by  digestion  and  assimilation,  or  to  re* 
move  an  excess  accumulated  in  some  part,  or  to  stimulate  the 
DervouB  nvstem  to  a  \)eUct  \«Tlotvwwv^»  ^t  v^toa  or  all  of  its 
functions^  such  mattera  nvaat  \»  %  ^^vAxwsoX  v^  iSw  ^^»  tstHBa^^ 
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within  their  influence.  So,  too,  the  remedial.  Btate  paases 
Into  the  toxical  as  soon  as  there  remains  nothing  to  remedy, 
and  even  fooda  become  poisons  the  moment  they  are  intro- 
duced in  excess  of  the  demand. 

Mineral  Foods. — ^As  already  remarked,  foods  are  of  three 
kinds,  animal,  vegetable,  and  mineral.  It  is  respecting  tlie 
last-named  group  that  all  discussion  of  the  correctness  of  this 
elassiiicatioQ  must  occur.  But,  under  the  broad  definition 
above  given  of  the  term  food,  there  no  longer  remains  any 
room  for  such  discussion.  It  need  not  even  bo  introduced 
through  the  alimentary  canal,  and,  indeed,  the  most  impor- 
tant substance  taken  into  the  body  enters  the  lungs  and  min- 
gles immediately  with  the  blood.  This  same  oxygen  of  the 
atmosphere  might  also  eome  in  under  the  above  deiinition  of 
a  medicine,  since,  at  the  same  time  that  it  supplies  the  vehi- 
cle of  nutrition,  it  performs  the  office  of  scavenger  of  the  sys- 
tem in  carrying  away  the  efTete  matter  which  the  life-current 
brings  to  its  gates.  So  loose  are  the  most  technical  of  terms, 
when  employed  to  describe  the  complicated  machinery  of  the 
organic  world ! 

But  there  is  no  lack  of  mineral  8ul)8tance8  whioh  are  abso- 
lutely necessary  to  be  taken  into  the  body  throufjli  the  ordi- 
nary channels  of  food,  and  conveyed  bv  the  eirculatorv  pvs- 
tem  to  the  required  place  to  be  doi>ORited  as  normal  aiid 
essential  tissue.  The  very  skeleton  and  frame-work  of  tlie 
body,  as  well  as  the  or^ns  of  mastication,  are  coniix^sed  of 
mineral  matter,  while  the  muscles  and  all  the  organs  of  the 
hody,  particularly  the  brain,  are  known  to  contain  various 
kinds  of  mineral  salts,  and  the  blood  itself  owes  its  nutritive 
efficiency  to  the  presence  in  it  of  one  of  the  chomieal  elements 
— iron.  Wliat  food  is  more  universal,  more  lavishly  partaken 
of  or  more  indispensably  necessary  to  the  health  of  man  than 
the  chemical  compound  chloride  of  sodium,  or  common  salt, 
usually  quarried  from  the  mines  of  the  earth?  That  the 
greater  part  of  the  mineral  substances  required  b^  t\v«i.  'ks^^^^^ 
are  introduced  into  it  along  wit\i  otgwAe  %\:^w^»xv^^'^^ '^'^^^ 
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.etable  or  iDimftli  whieh  liaTe  previonsly  absorbed  and 

liied  it|  does  not  render  theie  the  lest  mineral  in  their 

tnre»  iinoe  thejr  are  found  there  in  their  inoiganie  atate. 

only  proves  tliat  not  only  man  but  all  animals  and  all 

figetables  require  both  those  ehemieal  elements  whieh  entsr 

ato  the  oifpmio  ooniponndsi  and  also  pure  inorganie  minenl 

/natter,  for  their  proper  growth  and  noorishment.    Finally, 

we  may  enroll  among  the  minend  foods  required  for  man*s 

subsbtraoei  and  of  whieh  the  greater  part  <tf  all  has  tissoea 

are  composodi  that  univosal  element,  water,  whieh  Katnra 

affords  with  a  lavishness  eorresponding  with  the  prof useness 

with  whieh  she  employs  it  in  the  eomposition  of  living 

oiganisms. 

Organic  Foodi. — ^The  foods  derived  fifom  the  mineial 
klngdomi  although  just  as  indispensable  to  the  system  aa 
others,  differ  from  the  organie  foods  in  a  variety  of  reapecta. 
The  most  important  of  these  is  their  failure  to  supply  either 
nutrition  proper  or  warmth  to  the  body. 

Nutritive  Foode. — ^Nutrition,  in  its  broadest  sense,  in- 
eludesy  it  is  true,  every  element  needed  by  the  body  to  main- 
tain perfect  health,  as  well  the  salts  and  iron  and  the  fluid 
solvents  as  the  organic  compounds  of  foods.  But  in  the 
more  ordinary  sense  the  term  is  restricted  to  those  substances 
which  arc  supplied  to  the  blood  by  the  digestive  process  and 
deposited  by  it  in  all  parts  of  the  body  in  the  form  of  on»an- 
ized  tissue,  whether  as  muscle,  cartilage,  tendon,  fascia,  or 
aponeurosis.  Most  tissue  is  found  to  contain  nitrogen  in  the 
form  of  albumen,  and  the  kinds  of  food  which  supply  it  are 
classified  under  the  head  of  nitro{;:enous  or  albuminous  foods. 
They  are  highly  organic,  having  feeble  powers  of  resisting 
deooniposhion  and  cliange.  Chemically  considered,  they  pre> 
sent  a  variety  of  forms,  depending  chiefly  on  the  relative 
proportion  of  their  principal  elementary  constituents,  which 
are  always  carbon,  hydrogen,  oxygen,  and  nitrogen,  and 
u^uatty  sulphur.  These  T\\tto\i:9TVQ\\s  ^  %xfM\TeiU  suhatances, 
wiiioh  arc  known  to  orgaiuc  ^WxwvArj  wxA^t  ^\^  taxok^^ 
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albumen,  iibrine,  caBeine,  etc.,  were  denominated  by  liebig 
the  plastic  elements  of  nutrition,  and  are  wliat  we  commonly 
underatand  by  tbe  phraae  nutritious  food.  They  supply  the 
body  with  its  muscle,  nenrc,  sinew,  and  other  tissues. 

Respiratory  Foods. — Equally  important,  yet  perhaps  not 
•o  obviously  so,  is  the  other  great  class  of  organic  foods 
which  has  for  its  chief  function  the  supply  of  animal  heat,  or 
its  equivalent  in  force,  to  the  body.    These  are  far  more 
simple  in  their  composition,  and  consist  of  the  same  chemical 
elements  as  the  nitrogenous  group  except  that  they  contain 
no  nitrogen  or  sulphur.    The  combining  numbers  are,  how- 
ever, much  smaller,  indicating  a  much  less  delicate  state  of 
organization,  and  rendering  them  far  more  firmly  fixed  in  ^ 
their  relative  atomic  proportions  {supray  p.  806).    They  are  f 
well  known  under  the  familiar  names  sugar,  starch,  and  fat,  | 
or  oil,  and  under  the  more  technical  names  saccharine,  amy  la-  : 
ceous,  and  oleaginous  bodies.    Like  the  nutritious  substances,  ' 
they  appear  in  a  variety  of  forms,  both  as  food  and  as  tissue, 
and  have  received  a  corresponding  variety  of  technical  names.  \ 
As  already  remarked,  the  chief  function  of  these  substances, 
when  introduced  into  the  system,  is  to  maintain  a  suitable 
temperature  within  the  body.     This  they  do  by  a  process  of 
true  combustion.     The  large  quantity  of  carbon  which  they 
contain  is  brought  into  perpetual  contact  with  oxygen  in  the 
blood,  both  at  the  lungs  and  also  throughout  the  system, 
which  decomposes  them  and  evolves  heat,  precisely  as  the 
same  elements  produce  heat  in  the  combustion  of  coal  or 
wood.     They  are  called  the  non-nitrogenous,  calorific,  heat- 
producing,  or,  more  commonly  still,  the  respiratory  foods. 
But,  when  it  is  remembered  that  all  the  nutritive  foods  con- 
tain also  all  the  elements  of  respiration  and  heat-production, 
the  superior  value  of  these  as  foods  is  apparent,  since  they 
are  able  alone  to  supply  both  the  great  alimentiry  processes. 

Neither  of  these  important  ends  of  physical  existence  in 
secured  by  the  introduction  of  inorganic  or  mineral  \»s&.^^^ 
into  the  body.     To  perform  t\\e  V\\.a\  Ixwv^Naww^Sn.  ^'^^^ 
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that  these  highly  ofgudied  eompoonds  be  eomtuifljr  sop 
plied  in  quantitiea  inflEioieDt  to  rephuse  all  the  lost  tiMoe^  and 
maintain  the  requisite  temperatnie  of  the  body. 

But,  as  these  snbstanees,  no  matter  how  eomplicaled  their 
composition  may  be,  are  all  resolvable  into  their  origfaml  in* 
oigonic  elements,  it  most  have  required  some  organising 
force  to  have  first  worked  them  np  into  these  highly  wrovight 
and  nicely  poised  oombinations.  Mooneover,  since  from  tJ^ir 
very  refinement  of  organijeation  they  mnst  be  of  a  delicata 
and  ephemeral  nature,  it  further  reqdres  that  this  organidng 
process  be  constantly  kept  np  and  freih  supplies  be  oontinn* 
ally  manufactured. 

Vtgetation  the  Original  Producer  qf  Orgmaie  Fooie* — 
What,  then,  is  this  great  mill  where  all  these  fine  fabrics 
are  made?  It  is  the  vegetable*  The  process  is  none  other 
than  vegetation.  It  is  the  office,  so  to  speak,  of  the  vegeta- 
ble to  organize  the  mineral  for  the  use  of  the  animal  workL 
The  original  food  of  all  living  things  must  be  of  a  vegetable 
nature.  All  foods  which  tend  at  all  to  nourish  or  to  warm 
tlio  body,  whatever  form  they  may  assume  at  the  time  they 
are  introduced,  must  have  first  passed  through  the  vegetal 
process.  The  vegetable  foods,  therefore,  though  not  more 
essential  than  the  mineral  foods,  since  life  would  not  be 
maintainable  without  either,  are  yet  much  more  prominent, 
from  the  superior  importance  of  dieir  functions.  They  con- 
stitute the  main-stay  of  life,  and  supply  the  hourly  demands 
of  our  ever-changing  systems. 

Sources  of  VeffetaUe  Foods. — ^The  number  and  variety  of 
these  foods  arc  very  great  The  number  of  plants  which 
contribute  to  man's  sustenance  is  astonishing.  Some  one 
hundred  and  twenty  thousand  vegetable  species  are  known  to 
botanists,  of  which  three  or  four  hundred  with  innumerable 
varieties  are  now  used  for  food  by  civilized  man,  while  un- 
civilized races  utilize  a  much  greater  number.  All  parts  of 
the  plant  are  thus  emp\o^*cd)  lometim^M  all  at  the  same  time, 
but  more  frequently  only  one  ot  Vko  ^i>3w(s<^^V  ^^Oift  v^"^ 
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same  plant.  In  maize,  for  instance,  both  the  fmit  and  the 
stalk  are  eaten,  the  former  by  men  and  animals,  the  latter  by 
animals  only.  The  fruit  is  most  commonly  the  edible  por- 
tion and  that  in  which  the  nutritious  elements  are  most  con- 
oentrated.  But  there  are  plants,  as  the  potato,  for  example^ 
the  fmit  of  which  is  inedible  and  poisonous,  while  some  other 
part  (in  this  case  a  subterranean  tuber)  is  the  receptacle  of 
nutrition.  Not  unfrequently  it  is  the  envelope  by  which 
the  fruit  is  surrounded  (the  pericarp),  or  the  stalk  or  axis 
in  which  it  is  imbedded  (thd  receptacle),  which  constitutes 
the  alimentary  portion.  Again,  as  in  the  walnut,  etc.,  it  is 
only  the  endocarp,  or  meat  of  the  kernel,  which  can  be  eaten, 
though  this  is  inclosed  in  a  large  sarcocarp.  In  the  peach 
both  the  fleshy  envelope  and  the  seed  are  eatable,  though  the 
latter  scarcely  so.  Yet  it  is  but  a  step  from  the  peach  to  the 
almond,  the  ^'  meat "  of  which  is  greatly  esteemed.  Thus  in 
trees,  shrubs,  and  herbs,  in  fruit,  stem,  bark,  and  root,  and  in 
all  parts  of  each  of  these,  the  human  i*ace  has  always  suc- 
ceeded in  finding  nourishment  in  the  vegetable  kingdom. 
By  skill  in  cultivation  and  science  in  propagating  the  best, 
man  has  made  the  soil  multiply  its  bounties,  in  proportion  as 
he  has  multiplied  his  numbers. 

Sources  of  Animal  Foods, — But  he  has  not  been  content 
to  subsist  upon  the  materials  M'hicli  the  vegetable  world  accu- 
mulates, organizes,  and  enriches.  lie  has  demanded  that  his 
food  be  still  more  highly  orgsmized  and  still  more  narrowly 
concentrated.  Not  satisfied  to  have  the  vegetable  world  bring 
the  inorganic  elements  into  combinations  calculated  to  nour- 
ish and  warm  his  body,  he  has  called  upon  the  animal  world 
still  further  to  assort  and  perfect  them  so  that  still  less  neutral 
matter  might  enter  his  system.  Not  content  with  the  albu- 
men of  the  seed  and  the  kernel,  he  has  required  the  albumen 
of  the  muscle  and  the  egg.  Not  content  with  sugar  and 
starch,  he  has  demanded  tallow  and  butter.  These  are  the  ani- 
mal foods.  Derived  originally  from  the  vegetable,  by  their 
passage  through  the  digestive  and  aocteXVi^i  ot^xv'^  <5»\  ^^  ^a^^- 
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mal,  they  beeome  adapted  to  the  formatioii  of  tiame,  and,  in 
hetj  beoDine  tisane,  which,  when  the  animal  ia  depriTod  of 
life,  and  before  anffident  time  has  ehpaed  for  decompoaitioii 
to  commence,  may  be  transferred  bodily  to  another  aritem, 
and  become  a  put  of  its  tissncs  with  far  leaa  effort  of  the 
organs  of  digestion  and  assimilation  than  Is  required  to  con- 
vert the  original  vegetable  substance  into  the  same  form« 

The  animal  is  devoted  to  the  purposes  of  food  even  mom 
completely  than  the  vegetable.  All  the  aofl  parts,  including 
the  brain  and  the  blood,  are  converted  into  food.  The  eggi^ 
too,  of  sucli  as  are  oviparous,  and  tlie  milk  of  all  such  as 
yield  it  to  any  profitable  extent,  are  brought  into  servfpe  and 
made  to  minbter  to  the  perpetual  craving  of  the  human 
stomach — all  must  succumb  to  the  irresistible  demanda  of 
the  great  preservative  forces. 

Familiar  as  aH  this  may  seem,  this  rapid  review  of  the 
primary  objects  of  Imman  production  and  of  the  nature  of 
subsistence  may  scr\'e  to  increase  our  interest  in,  if  not  our 
understanding  of,  those  deep-flowing  industrial  currents  which 
underlie  ephemeral  military  achievements,  national  vicisst* 
tndcs,  and  ix)litical  tranrformations,  and,  when  proiwrly  com- 
prchendcHl,  greatly  excec<l  them  in  importance.  Tlic  latter 
are  but  the  foam  which  these  powerful  under-currcnts  liare 
l^nxluocd  at  the  surface.  Tlie  cravings  of  the  lir.man  i^oul 
for  glory,  fame,  and  power,  are  wholly  insignificant  in  com- 
parison with  the  cravings  of  the  human  stomach  for  food, 
and  if  we  will  but  look  we  shall  see,  notwithstanding  the  ob* 
Fi'writy  in  which  history  has  wrapped  them,  that  the  results  of 
these  forces  are  as  incomparable  as  are  the  forces  themselves. 

PRODrcnox  op  pooos. 

• 

From  the  consideration  of  the  nature  and  sources  of 

human  foods,  let  us  now  revert  to  tlie  activities  exercised  in 

securing  them — to  the  modes  of  their  production.    As  already 

/n»<]iiently  ol)scrvcd,U\cy  may  he  reduced  principally  to  thi 

hunting  and  fishing,  pAtai\i\\j  oi  %LS5^Ji^«A^Ji»^  of 
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soil.  The  two  first-named  modes  are  confined  to  those  ob- 
jects of  prodnction  described  as  animal  foods ;  the  third,  in 
80  far  as  it  b  purely  agricnltnraly  is  limited  to  the  production 
of  vegetable  foods. 

Production  of  Mineral  Foods, — The  production  of  min- 
eral foods  constitutes  a  somewhat  heterogeneous  class.  The 
chief  minerals  required  by  the  system,  except  water  and  salt, 
are  derived  from  vegetable  and  animal  substances,  into  the 
constitution  of  which  they  have  already  entered.  They  are, 
therefore,  embraced  in  the  consideration  of  the  other  modes 
of  production.  With  respect  to  water,  it  exists  in  such  spon- 
taneous profusion  in  all  habitable  paKs  of  tlie  globe  that  its 
production  consists  in  little  more  than  its  possession.  Still 
the  digging  of  wells  is  an  industry  wliich  is  not  to  be  over- 
looked, and  in  some  parts  of  the  world  the  eflfort  required  to 
obtain  water  puts  a  positive  commercial  value  upon  the  liquid 
itself.  The  production  of  salt  has  always  constituted  a  spe- 
cial and  important  industry.  It  is  one  of  the  most  abundant 
of  the  minerals  found  on  the  globe,  and  exists  in  a  crystal- 
line state,  as  rock-salt  in  vast  quantities  in  many  parts  of  the 
world,  and  in  solution  in  the  sea. 

Nothing  could  be  more  interesting  than  to  know  to  what 
extent  and  in  what  manner  the  early  peoples  of  the  globe 
employed  and  obtained  this  universal  substance.  Specula- 
tions as  to  whether  its  use  may  not  bo  a  later  innovation,  and 
as  to  whether  it  might  not  even  now  be  altogether  dispensed 
with  by  man,  if  the  change  could  take  place  gradually  enough, 
though  tempting  and  fertile  in  philosophic  results,  would  bo 
out  of  place  here.  Data  drawn  from  the  customs  of  savages 
now  existing  in  various  parts  of  the  world,  would  be  ex- 
tremely interesting  and  instructive  on  this  point,  and  form  a 
far  better  subject  for  books  of  travels  than  much  that  is 
treated  of  in  such  books.  That  the  ancients  used  salt  almost 
as  freely  as  we  do  is,  however,  clear  from  the  frequent  inci- 
dental occurrence  of  the  word  in  classic  \\l«t^\«^^wA'^i«>a^ 
fact  alone  implies  that  there  muat\lav^\i«ell^^^a^^•*vDL^^^a^»^ 
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There  ie  no  doubt,  too,  that  an  eztenaiTe  eommeree 
earned  on  in  this  eominodity,  perhaps  with  Ormos  in  the 
Persian  Gulf,  though  more  probably  with  Syria,  where^  in 
the  r^on  of  the  Dead  Sea,  it  still  abounds.  There  mi|^t 
also  have  been  evaporating  processes  to  obtain  it  from  the  sea. 

Its  use  by  prehistoric  races  is,  of  eoum,  unproved,  but 
there  is  little  doubt  that  no  people  were  ever  long  with- 
out it  It  is  to  be  supposed,  therefore,  that  the  mining 
and  manufacture  of  salt  must  have  constituted  an  extensiva 
industry  from  tiuie  immemorial,  and  that  its  transportarion 
to  points  remote  from  the  mines  formed  an  impoitent  put 
of  the  commerce  of  the  worid. 

The  pursuit  of  mineral  foods  is,  however,  a  wholly  insig- 
nificant fact  when  compared  with  that  of  either  vegetable  or 
animal  foods.  Although,  perhaps,  not  chronologically  cor> 
rect,  it  is  more  consistent  with  the  theory  of  subsistence  to 
consider  these  last  two  in  the  order  named. 

Production  ^  Vegetable  Foode. — If  we  suppose  man  to 
have  descended  from  the  Quadrumana^'^^  must  r^ard  him 
as  originally  quite  herbivorous,  and,  from  whatever  natural 
family  wo  may  derive  him,  his  anatomical  structure  seems 
to  indicate  a  vegetarian  life  in  the  animal  state.  Even  the 
weapons,  with  which  he  seems  to  have  once  been  provided,  are 
rather  those  of  defense  and  of  attack  upon  his  own  kind  than 
of  a  nature  to  seize  upon  his  prey.  They  were  most  of  them 
apparently  designed  to  battle  with  male  rivals,  and  heneo 
tlieir  vestiges  are  much  more  marked  in  men  than  in  women. 
The  only  fact  which  seems  to  negative  the  theory  tliat  nuui 
was  originully  a  pure  vegetarian  is  that,  in  his  sa\*ago  stato 
as  we  now  find  him,  he  usually  subsists  chiefly  on  flesh.  The 
phenomenon  of  change  of  habit  from  a  granivorous  to  a 
carnivorous,  or  at  least  to  an  omnivorous  condition,  is,  how- 
ever, no  obstacle,  as  it  is  exemplified  by  many  domestic  spe- 
cies, as  the  hog,  the  hen,  etc.  Ajc^in,  there  are  many  low 
trihofi  of  men  who  do  not  Uunt^  but  live  principally  on  roots, 
leaves,  and  berries.    T\vcse  «to  uvosJ^^  ^^  ^«rj\wR^\.  >ar^Mk 
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known,  and  may  form  a  sort  of  link  between  tlie  bnnten 
and  a  still  lower  Btate.  Indeed,  it  is  claimed  that  on  tlie 
Island  of  Borneo,  as  well  as  in  the  interior  of  Anstralio,  there 
actoally  exist  men  who  have  no  habitations,  live  on  grass 
and  nuts,  climb  trees  like  the  orang-outang,  lead  solitary 
lives,  possess  no  articulate  language,  and  are  hunted  and  shot 
by  the  savage  but  more  developed  natives  like  wild  animals. 
Reports  of  similar  races  in  the  interior  of  Southern  Africa 
have  also  been  made,  and,  though  needing  scientific  verifica- 
tion, are  not  probably  wholly  without  foundation  in  fact 
(«i{pm,  p.  417). 

Passing  over  the  pre-industrial  stage,  and  confining  our- 
selves to  the  era  of  production,  we  find  mankind  struggling 
to  increase  the  quantity  of  food  which  the  vegetable  world 
supplies.  The  first  step  in  this  direction  was  to  determine 
what  plants  and  what  parts  of  these  plants  do  by  nature  afford 
the  required  nourishment.  This  labor,  although  it  does  not 
belong  to  agriculture,  does,  nevertheless,  belong  to  produc- 
tion. Wlien  cattle  are  tunied  into  a  pasture,  they  graze  only 
upon  those  plants  which  are  wholesome,  and  leave  the  rest. 
More  probably  they  eat  only  such  as  are  agreeable  to  their 
palates,  and  adaptation  has  brought  it  about  that  poisonous 
herbs  are  not  generally  agreeable.  Tliis  may  have  l)een  the 
case  with  man  also,  and  in  so  far  this  species  of  selection  con- 
stitutes no  production.  But  this  sense  is  at  best  a  very  rude 
and  imperfect  one.  Many  of  the  plants  which  do  not  agree 
with  the  palate  may  agree  perfectly  with  the  stomach.  Many 
that  present  a  noisome  exterior  may  have  concealed  internal 
parts  which  are  sweet  and  nourishing.  Many  which  are  in- 
edible at  one  period  of  their  growth  may  be  edible  at  an 
earlier  or  a  later  period.  Many  whose  visible  portions  are 
vapid  or  noxious,  possess  valuable  subterranean  portions. 
Tlie  cow  disdains  the  green  parts  of  the  potato  and  tho 
artichoke,  but  finds  the  tubers  excellent  after  man  has  dug 
them  up  for  her.  And  so  he  must  do  for  lv\\««ftW.^xificw^'^ 
large  amount  of  sagacity,  and  peTtonmtk^  ^o^»sAsst^^:^^'^^s^^^'^ 
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lib  kind  of  leleetioD  and  eiEoit  bdoogi  to  the  prodno 
ebuMy  and  forms  num*i  fint  ezperienoe  in  tho  prodnetioD 
vegetable  food.     From  tliia  ho  enters  apoo  agrienhnre 
per.    Having  found  out  what  plants  yield  nutrition  and 
irhat  parts  of  them  this  nutrition  is  located,  he  proceeds 
lay  special  stress  upon  these,  and  seeks  to  make  a  hirger 
jount  of  them  grow.    Here  is  called  into  play  a  still  hi^ier 
der  of  sagacity  and  a  still  greater  effcnt  of  body.    The 
oxious  and  useless  plants  must  be  destroyed  that  the  nntri- 
ious  and  useful  ones  may  thriTe.  The  latter  must  be  Imwight 
aearor  together  than  they  spontaneously  grow,  to  render 
them  easy  of  cultivation  and  more  certain  to  fructify.    The 
soil  must  be  prepared  by  loosening  and  clearing  of  obstruc- 
tions of  all  kinds.    The  seed  must  be  carefully  jdanted,  the 
germ  tenderly  cared  for,  the  growing  plant  watwed  and^ 
weeded,  and  the  matured  fruit  harvested.    All  this  is  ealen> 
latcd  to  call  forth  the  best  faculties  of  the  mind  and  afford 
the  body  ample  exercise,  well  adapted  to  its  healthy  develop- 
meiit.     The  certain  results  attending  these  labors  served  to 
inspire  confidence  and  stimulate  industry. 

The  fact  should  not  be  foq^otten  tliat  labor  is  not  the 
natnnil  condition  of  man.  The  tnic  power  of  these  social 
forces  can  never  be  understood  until  we  recognize  that  work 
is  uiinaturul  and  irksome.  The  attempts  which  have  been 
made  to  induc*c  tho  North  Aniericnn  Indians  to  follow  agri- 
cultural pursuits  are  sufficient  to  indicate  the  difficulty  of 
the  traniiition  from  the  non-industrial  to  the  industrial  state. 
It  must  have  required  a  powerful  motive  to  curb  and  steady 
all  the  wild  and  adventurous  desires  of  the  human  heart  and 
compose  them  to  tho  monotony  of  toil.*  One  of  the  roost 
important  elTects  produced  by  the  necessity  which  forced 
itself  upon  the  human  race  of  endeavoring  to  increase  the 

^  Tlie  Influcnot  of  ilivvry  la  ditripUnliiff  mankliid  to  ttaialtmipctd  hhtt 

haa  been  frvquvntlj  rcfcmd  to,  but  I  c«B  not  tgrf«  with  Mr.  8pcBc«r  {'^9t9df 

of  .Sociology,**  p.  \Wi  that  wUboot  It  thlt  ttate  of  dlidplloo  It  mti 

Tb«  coDftt ant  spur  o(  w%i\\  \»  •ol&drDA.  ot  \MwM  >a  ^Mnm^^^hla^  m  It  < 
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natnnd  supply  of  vegetable  food,  was  the  check  which  it 
placed  upon  the  roving  propensity,  to  which  both  the  preda- 
tory and  the  pastoral  states  were  favorable.  The  hnntcr 
mnst  follow  his  game.  To  remain  in  one  place  would  be 
to  exhaust  it  of  the  very  objects  upon  which  he  subsists. 
lie  must  therefore  frequently  change  his  abiding-place,  and 
the  tendencies  are  strong  to  render  his  whole  life  a  roving 
one. 

The  shepherd  must  always  find  pasturage  for  his  flocks, 
and,  although  he  need  not  be  perpetually  changing  his  loca- 
tion, still  we  find,  as  a  matter  of  fact,  that  the  pure  pastoral 
shades  off  easily  into  the  nonmdio  state. 

It  is  quite  otherwise  with  the  agricultural  state.  This, 
instead  of  favoring  migration,  does  not  admit  of  it. 

The  importance  of  this  fact  in  the  industrial  history  of 
the  race  is  not  to  be  overlooked.  From  a  moral  point  of 
view,  it  is  immense.  From  an  economical  point  of  view,  it 
is  still  greater.  Civilization  is  the  result  of  human  labor, 
guided  by  thought.  All  labor  to  be  useful  must  be  contin- 
nous.  It  must  be  applied  to  a  given  object,  and  continued 
upon  that  object  until  the  result  is  attained.  This  requires 
permanence  of  location.  Change  of  place  is  inimical  to  it. 
All  the  attendant  circumstances  must  go  with  it  wherever  it 
goes.  liemoval  is,  therefore,  necessarily  attended  with  costs 
which  neutralize  production.  This  being  so  necessary  in  all 
the  multiplied  forms  of  human  industry,  it  was  of  incalcu- 
lable value  that  at  least  one,  and  that  the  most  important  of 
the  primary  forms  of  producing  food,  should  be  calculated 
to  discipline  mankind  to  steady  labor  in  one  fixed  and  per- 
manent location.  Sinc<3  all  vegetable  food  must  come  from 
the  soil,  and  since  it  must  occupy  a  definite  amount  of  area 
upon  the  earth,  it  soon  became  apparent  that  this  area  pos- 
sessed a  certain  value.  The  soil  became  an  object  of  posses- 
sion. All  value  is  the  result  of  labor.  The  amount  of  labor 
bestowed  upon  the  soil  became  a  tvid^  TWiWiaT^  c^V  \\a^^6^»s^- 
Its  bare  occupation  was  sufficient  lo  s^Agn^N^Nxxft  W^-  '^ 
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mnltipllcatioii  of  tmlividiiali  rendered  the  leeognltloii  of  ihtl 
value  an  absolnte  neeeaaity.  Thus  arose  ihe  great  land  faiter> 
eat,  the  moat  vital  and  impcnrtant  of  all  human  intereata.  Aa 
a  terreatrial  being,  the  land  ia  man'a  habitat,  and  from  it  mnat 
be  drawn,  whether  directly  or  indirectly,  hia  entire  Mipply  of 
anbaiatcnce.  So  vaat  and  powerful  haa  been  this  intereat  that 
even  in  history  it  haa  oocaaionally  forced  Itself  into  view 
amid  the  detailed  aeoonnta  of  the  ephemeral  deeds  of  aod* 
dental  rulers. 

I  need  not  here  enter  into  the  Uatory  of  the  adi,  nor  dia» 
euaa  those  great  agrarian  queationa  whidi  have  abaoAed  the 
attention  of  the  world  from  a  time  long  anterior  to  the  age 
of  the  Gracclii.  It  la  enough  to  gbnce  rapidly  crw  thia 
field  and  note  the  progreaa  of  the  race  in  the  pioduction  of 
Bubsistence  from  tliat  source.  The  cultivation  of  the  cereals 
and  of  vegetables  of  various  kinds  became  at  length  a  sys> 
tematized  industry.  The  land  was  parceled  up  into  definite 
tracts,  acknowledged  as  the  property  of  each.  The  moat 
aucccMiful  tiiodes  of  planting  and  sowing,  of  tilling  and  of 
harvesting,  were  learned  from  experience,  and  the  entire  syt- 
tem  of  agriculture  was  at  length  established. 

But  the  production  of  vegetable  food  does  not  eonaiat 
alone  in  the  growth  of  nutritioua  planta  and  the  harveating 
of  crops.  As  man  became  more  intelligent  he  also  grew 
more  fastidious,  and  required  more  and  more  preparation  of 
his  food,  nis  grain  must  be  thrashed,  then  it  must  be  ground, 
and,  finally,  it  must  be  sifted  and  bolted.  Nearly  all  the 
kinds  of  ve[i;ctables  came  to  require  some  preparation  before 
they  were  deemed  suitable  for  food.  And  then  they  could 
not  generally  be  eaten  raw.  Cooking,  a  further  preparation, 
grew  up  with  the  reft,  and  wu  gradually  reduced  to  a  special 
art.  All  this  required  additional  labor,  and  rewarded  it  with 
correspondingly  improved  food.  Tlie  lalior  was  more  will* 
ingly  bestowed,  as  it  Was  learned  how  ample  was  thia  reward. 

SVc  thus  see  \\ow  \i\ftl  tuuat  always  have  been  the  agri- 
eultuml  industry.    DuAim  %3X  ^\^»ft  ^ps^  A  ^\iNsScw^^  ^md 
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In  history,  contemporaneous  with  the  kings,  princes,  and 
heroes,  the  warriors  and  armies  which  fill  up  the  foreground, 
there  must  have  been  all  the  while  going  on  this  great  vital 
movement  of  food  production  from  the  soil,  without  which 
these  armies  must  have  perished  more  ignominiously  than 
did  the  host  of  Sennacherib.  In  fact,  it  was  only  in  pro- 
portion as  tills  production  became  greater  than  the  consump- 
tion, thus  setting  free  a  certain  number  of  men  from  the 
neccflsity  of  labor,  that  these  superficial  movements  were  made 
possible.  The  record  of  events  which  history  makes  is  little 
more  than  an  account  of  those  mischiefs  which  are  the  pro- 
verbial product  of  idle  hands. 

Ptodaction  qf  Animal  Foodi. — The  consideration  of  the 
modes  of  production  of  animal  foods,  instead  of  taking  us  a 
step  forward  in  man^s  career,  carries  us  rather  a  remove  fur- 
ther toward  his  origin.  For,  althougii,  according  to  all  the 
probabilities,  he  set  out  in  his  career  as  a  pure  vegetarian, 
still  there  is  reason  to  believe  that  he  departed  from  that 
course  and  maintained  his  existence  by  hunting  and  fishing 
before  he  entered  upon  an  agricultural  career.  This  opinion 
is  verified  by  the  aetual  condition  of  many  savage  races  at 
the  present  time,  the  very  lowest  of  which  are  more  or  less 
purely  vegetarian,  and  the  next  almost  or  quite  wholly  car- 
nivorous. This  order  of  succession  in  the  states  of  the  race  ' 
is  in  harmony  with  the  theory  of  the  gradual  development 
of  the  intellectual  powers.  Tlie  pure  vegetarian  condition 
is  the  simplest,  and  calls  out  the  least  exercise  of  thought. 
The  stationary  character  of  vegetables  renders  them,  in  so  far 
as  nature  alone  provides  them,  easy  of  possession.  It  re- 
quires little  sagacity  or  labor  to  gather  berries,  leaves,  and 
nuts.  The  digging  of  roots  is  equally  simple,  though  some- 
what more  laborious.  But  to  hunt  and  ensnare  wild  beasts 
requires  a  certain  amount  of  cunning  and  somewhat  greater 
physical  activity.  Pastoral  life  taxes  the  mental  powers  still 
more  sfiverely.  Tlie  next  attempt  at  o\i\;5\tv\\v.^\<^A\'t^'^ 
the  ve^^table  world  is  through  cu\l\vaV\oxk^\xVvJi\T^vft«^'a^^ 
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A  grade  higher  still  In  fhe  letle  of  IntdUgenee.  The  fleih* 
p^ody  as  it  may  be  styled.  Is  e  sort  of  traasitton  stage  from 
one  f  mit>poriod  to  anchor. 

Again,  this  theory  of  sneeosslon  Is  in  harmony  with  that 
of  man's  struggle  for  exlstenee.  The  first  eanse  of  this  stmg- 
glo  is  increase  of  numbers.  As  long  as  he  was  a  solitary 
being  the  vegetable  world  afforded  him  an  ample  snpply 
without  labor  or  skill.  As  his  nnmbera  inereased,  this  sonree 
began  to  be  exhausted,  and  the  next  most  natonl  resort 
would  be  the  animal  world,  finding  the  antelope,  the  bof 
f alo,  the  grouse,  becoming  scarce,  he  set  about  the  task  of 
acoompliMhing  their  domestication,  in  order  to  be  aUe  to  keep 
up  the  supply.  The  use  of  milk  and  eggs,  though  inetdental, 
became  important,  and  added  a  new  value  to  domesticated 
animals.  It  is  not  until  all  these  sources  threaten  to  fail  thai 
recourse  is  again  had  to  the  soil,  but  this  time  accompanied 
with  skill  and  kbor.  Such  is  the  theory  of  man's  early  in* 
duBtrial  progress.  In  )K)int  of  fact,  these  periods  must  have 
overlapped  one  another  and  been  perpetually  blended,  somo- 
what  OS  the  paleontologist  finds  the  forms  of  life  in  the  thco> 
retictil  periods  of  geology. 

The  hunting  stage  has  left  its  unmistakable  stamp  upon 
the  whole  human  race.  Love  of  the  chase,  so  universal  in 
the  moAt  enlip^litcned  peoples,  is  reganled  by  many  philnso 
nliers  as  the  Rimple  survival  of  thoi>c  wild  sentiments  which 
were  implanted  in  man  in  that  remote  and  savage  era  of  his 
existence  before  he  learned  the  noble  arts  or  acquired  the 
steady  habits  of  agricultural  and  industrial  life.  Tlie  pro- 
duction of  animal  food  by  hunting  can  not  be  called  ao 
Industry,  although  entered  upon  with  all  the  earnestness  of 
the  moAt  serious  busineso.  Tliat  it  is  a  i^pecies  of  labor,  and 
often  of  the  severest  kind,  can  not  bo  denied,  but  there  is 
attached  to  it  so  much  of  pleasure  and  adventure  that  it 
scarcely  warrants  being  dignified  with  tlie  name  of  work.* 

^  It  U  doubtful  vbfit^MT  lAY  KWm  w  nMiN^Vii!Mk\i^  Vmste^ 
ssorlj  All,  the  women  pcrtocm  ^>i«t  n(n\«^iaft^^A«^«^^^^ri^ 
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BtQIy  it  li  a  mode  of  prodnetton,  and  has  proved  a  ver j  Im- 
portant one  for  mankind.  The  fishing  interest  has  never 
been  renonnoedi  and  still  eonstitntes  a  laifpe  and  important 
Indnstiy,  famishing  no  insignificant  part  of  the  food  of 
nan.  The  pastoral  life  even  when  pare  was  of  an  indus- 
trial character,  and  proved  a  saooessfnl  mode  of  supplying 
human  wants.  It  is  still  pursued  more  or  leas  exclusively 
in  many  parts  of  the  world.  The  production  of  animal  food, 
however,  by  the  fattening  of  domesticated  animals,  is  the 
ieoond  food-producing  industry  of  the  world.  The  impor- 
tance of  the  labor  of  supplying  the  world  with  meat  is  only 
less  than  that  of  supplying  it  with  bread.* 

To  obtain  bread  and  meat — that  is,  to  obtain  food,  to 
anpply  the  cravings  of  the  stomach,  to  satisfy  the  demands 
of  the  palate — these  are  the  objects  in  whose  accomplishment 
the  greatest  exertions  have  been  made,  tlie  most  extensive 
labor  performed,  and  the  grandest  material  results  attained. 
The  motive  is  none  other  tlian  the  preservation  of  existence. 
Although  these  results  are  secured  indirectly  and  are  never 
realized  by  the  individual,  they  are  always  fully  recognized 
by  nature,  whose  primary  end  they  are,  and  the  great  pre- 
servative force,  irresistible  and  perpetual,  is  always  ade<juate 
to  the  task  it  has  to  perform.  I  have  endeavored  to  give  a 
hasty  sketch  of  its  operations  along  the  single  line  of  supply- 
ing food  to  man.    Let  us  now  turn  our  attention  to  other 

wants. 

Sboondabt  Production. 

The  objects  of  production,  in  so  far  as  they  conduce  to 
the  preservation  of  life,  are  chiefly  of  three  kinds,  roughly 
described  by  the  three  terms,  food,  clothing,  and  shelter. 
Of  these  the  most  important  product  is  food,  and  the  labor 
required  to  obtain  it  lias  been  called  primary  production. 

^  8m  a  oommniiicAtioii  by  tlie  writer  on  the  ''Animal  PopQlatloik  of  the 
Globe,**  made  to  the  Philoeophlcel  Society  of  Weahingtoii,  October  2S,  18S0 ; 
"Balletlii,**  ToL  !▼,  p.  27.  The  paper  waa  pabUahed  in  taUmm  la  tha  C^ifiM^ 
"Timea  "  oi  X^aoember  IS,  ISSa 
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giving  eoptidered  this  mode  ol  prodoBtfon  ■omwlm  iadi* 
tail,  we  are  now  pieparad  to  glaiiM  in  a  rimflar  1^ 
other  mode,  or  Moofufaiy  frodwUmn^  It  b  tihnsMd:  1, 
theproduotionof  elothing;  9|OftliaiMaiiaof  didtar;  waA^% 
of  implementa,  nteniDii  and  oditr  dorieaa  naoaMaiy  to  fMilt 
tate  and  render  all  prodnetbm  po«Ibk,  It  la  ootifmlantti 
embrace  under  thb  head  the  predoetioii  of  the  means  vaqdiid 
to  cany  on  all  the  proeeaiea  whieh  are  aecemoiy  to  piodMK 
tion,  such  aa  oommens^  eiehange^  eta,  whieh  indoatiiea  them- 
selTeB  will  be  touched  npon  in  anodier  ]daoe»  In  diofft^  we 
may  take  the  designation  of  aeeondafy,  or  aoziUaiyy  ptodao- 
tion  to  comprehend  the  whole  domain  of  praedeal  art 

The  production  of  food,  thongfa  a  meana  of  aijatenw^ 
may  be  considered  aa  an  end,  the  ultimate  object  of  all  the 
activities  excited  by  the  preservative  force.  The  objecfei 
required  for  the  accomplishment  of  this  end,  the  auxiliaries 
whicli  the  mind  of  man  has  devised  and  his  labor  created  to 
assist  him  in  securing  it — ^these  are  the  meanB  which  he  baa 
employed,  and  must  rank  secondary  to  the  primary  end  of 
human  effort. 

The  production  of  clothing  and  habitations,  though  pri- 
mary, in  the  sense  of  being  directly  essential  to  the  preserva- 
tion of  life,  is  secondary  in  another  sense.  Food  is  a  natunJ 
and  inherent  necessity,  which  no  circumstances  or  snnround- 
ing  conditions  could  obviate  or  affect.  Clothing  and  ahelter 
are  but  contingent  necessities.  It  is  surrounding  circum- 
stances,  atmospheric  conditions,  and  modes  of  life  which 
determine  whether  they  are  necessary  or  not  The  theoiy 
of  man's  origin,  which  makes  his  present  condition  a  progrea- 
sive  development  from  a  less  perfect  form  of  existence,  b 
certain  to  carry  him  back,  sooner  or  later,  to  a  state  in  whidi 
lie  could  have  possessed  neither  artificial  covering  nor  artifi- 
cial dwellings.  If  it  be  true  that  the  hunum  species  origi- 
nated within  the  tropics,  or  at  a  period  of  the  earth's  gee- 
logical  Iiistory  when  tlie  d\ma.te  where  he  first  appeued 
irafl  tropical  in  its  clMiTa)C\«t,\v^m\^\.\ia.'^^«»sX«A.'QK^ 
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an  indefinite  period  withoat  these  commodities.  The  savage 
tribes  now  inhabiting  tlie  tropics  are  found  to  be  more  or  less 
in  a  state  of  nudity,  and  wliat  clothing  they  possess  is  often 
chosen  without  the  least  view  to  comfort,  but  rather  with  a 
view  to  ornament  or  from  the  sense  of  modesty.  Just  as 
frequently  they  are  without  habitations,  or  with  little  more 
in  the  place  of  them  than  some  of  the  beasts  of  the  forest 
possess. 

In  the  sense  of  contingency,  therefore,  clothing  and  shel- 
ter may  be  safely  called  secondary  products  of  human  labor 
and  human  art,  although,  in  the  condition  to  which  man  has 
now  attained,  and  in  which  all  recorded  history  has  found  him, 
they  are  as  much  necessities  as  food  itself. 

It  is  the  objects  of  human  artj  then,  of  which  we  have 
now  to  speak.  The  personal  power  of  man  to  obtain  the 
means  of  subsistence  is  exceedingly  limited.  His  physical 
form  is  poorly  adapted  to  the  performance  of  those  acts  by 
which  alone  the  resources  of  the  earth  are  to  be  increased. 
"Witli  neither  the  wings  of  the  eagle  nor  the  flcetness  of  the 
hound,  he  finds  himself  soon  outstripped  by  the  grouse  and 
the  hare.  With  neither  gills  nor  fins,  he  is  readily  evaded 
by  the  inhabitants  of  the  water.  Destitute  of  appropriate 
weapons  of  offense,  he  finds  himself  no  match  for  many  of 
the  animals  which  he  would  gladly  kill  for  food.  Unpro- 
vided with  claws  for  digging  in  the  ground,  he  can  not  bur- 
row for  safety  either  from  his  enemies  or  from  the  elements. 
Neither  can  he  long  till  the  soil  with  his  fingers  and  toes. 
Unfitted,  as  he  is,  for  periodical  migration  for  the  purpose  of 
escaping  extremes  of  temperature,  and  yet  frequently  com- 
pelled to  change  his  habitat  in  consequence  of  the  rapid  in- 
crease in  his  numbers  which  soon  renders  food  scarce  in  any 
one  locality,  he  finds  himself  in  danger  of  being  dashed 
against  Scylla  whenever  he  seeks  to  avoid  Charybdis.  With 
all  these  limitations  upon  his  existence  and  progress,  there 
remained  but  one  hope  for  him,  and  tliia  la^  l\«wi.'^  vi\r 
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i  derioet  tad  •tntagemt  by  wbiefa  ht  was  enabkd  r-  ^ 
.vent  the  lets  Mgadom  fonni  of  life,«nd  the  lowi^L^^ 
ienlation  which  taim^t  him  how  to  miiltiply  tho  gnmiW^^ 
abundance  of  nntritiTe  TegeUbleSi  were  of  no  ififl 
a  certain  limit  nnlen  tnpplemented  and  anbted  bj 
higher  order  of  mental  activity,  bjr  a  praetieal  eon] 
lion  of  the  Inert  Uwa  of  phjaict  and  meehanlcii  and  t1 
Jf ul  elaboration  of  material  <rf>jecti  into  forma  adapted 
i,  aeoclorate,  intenaifjr,  and  f oealiie  the  natural  f oraet  wUd^C^ 
^re  operating  in  the  direction  of  prodndng  hia  meant  or<. 
ibaistcnce.    The  form  of  mental  exertion,  the  apedea 
nnning,  which  he  had  manifested  in  the  primaiy  modet 
production,  were  raperficial  and  general    To  make 
pennanontlj  suoeesaful,  they  required  to  be  acconded  by 
profound  and  more  apecific  forma  of  peychic  power  and 
tellcctnal  energy. 

Arts  practiced  in  obtaining  Animal  Food^ — ^The 
est  paradox  in  nature  is  the  fact  that  the  most  highly     ^^  _ 
izcd  foriiis  of  matter  and  the  most  complex  fonns  of  trurf^       > 
are  tlie  earliest  to  attract  tlic  attention  and  elicit  the  conaid. 


cration  of  man.     As  religion,  ctliics,  and  metaphysics  lui 
tlieir  tcacliers  and  tlieir  followers  long  before  physics,  clu 
istn*,  or  p^olo^,  so  the  phenomena  preM*ntcd  by  the  orpani* 
world  enlisted  the  interest  and  absorbed  the  activities  o"     ^ 
man  long  before  those  presented  by  the  inorganic  world      '• 
And  tIiou<rli  the  explanation  of  this  anomaly  is  to  l»e  soa^lir*    ^^ 
in  the  more  practical,  and  especially  the  more  obtrusive^ 
nature  of  these  complex  organized  and  self -acting  ohjecti 
still  in  tlie  fonner,  as  well  as  in  the  latter  case  cited,  tli^^  **• 
superficiality  and  uncertainty  of  every  thing  done  to  affecr 
those  thinpt  concerning  which  man  knew  so  little,  renden^ 
such  efTorts  futile,  or  at  best  transitory  in  their  results,  an^ 
sooner  or  later  suggested  and  compelled  the  return  to  a  mon 
huniMe  plane  of  action,  and  the  effort  to  obtain  a  bettc 
-'•ni?  o!  t\\c  \A\yiCt«^  \ihenomena,  and   laws  witr" 
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objects  toward  which  he  turned  for  Bupplies  of  sabeistence 
when  he  found  the  spontaneous  products  of  nature  failing 
him  should  have  been  the  most  highly  organised  beings 
which  nature  had  evolved — the  animal  kingdom.  Though 
hi  fact  an  illusory  resource  for  liim,  it  was  the  most  obvious 
one  within  his  reach.  The  locomotive  powers  of  animals 
alone  more  than  doubled  the  frequency  and  prominence 
with  which  these  objects  were  thrust  upon  bis  attention, 
while  tlie  agreeableness  of  the  taste  of  flesh  and  the  nourish- 
ment afforded  by  it  rendered  it  at  once  a  strong  attraction. 
But  its  obtrusivencss  soon  proved  deceptive.  The  very  loco- 
motive powers  which  brought  the  animal  world  so  frequently 
and  manifestly  into  man's  view  availed  to  keep  the  greater 
pari  of  it  out  of  his  reach.  The  few  animals  which  ho  could 
obtain  by  means  of  the  appliances  with  which  nature  had 
provided  him  were  soon  exhausted,  and  the  choice  left  him 
of  migrating  perpetually  or  devising  other  means  than  these 
for  securing  that  portion  which  lay  beyond  his  reach.  Even 
these,  of  course,  must  soon  be  exiuuisted  in  their  turn,  and 
all  resort  to  the  animal  creation  precluded,  unless  tlie  princi- 
ple of  domestication  could  be  successfully  applied.  But  this, 
and  the  benefits  to  be  drawn  from  it,  required  still  higher 
arts  and  still  more  of  that  fundamental  knowledge  of  which 
we  have  spoken.  It  is  by  the  vigorous,  careful,  and  success- 
ful application  of  all  tliese  arts  that  the  flesh  and  other  prod- 
ucts of  animals  have  been  supplied  to  man. 

Arts  practiced  in  ohtaining  Vegctalis  Food, — The  at- 
tempt to  till  the  soil  without  tools  must  have  had  a  still 
narrower  limitation.  In  order  to  effect  any  extensive  in- 
crease in  the  amount  of  vegetable  food  produced  from  the 
soil,  some  means  of  preparing  it  must  be  devised,  some  rude 
agricultural  implements  invented.  And  success  in  agricult- 
ure has  always  been  and  still  is  more  or  less  proportionate 
to  the  serviceablencss  of  the  implements  employed.  The 
greatness  of  this  necessity  for  tools  in  agriculture  \x\ac^ViRk 
conceived  when  we  remember  t\ial  lAie  gwi^X^^  ^-ssX  ^'L  "^qs 
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globe  is  originaUy  fomid  ooTwed  with  IbfeiliL  Naked  Imidi 
ftre  powerlctt  to  remoTO  theeei  and  the  as,  or  aome  aobatftnla 
for  it|  ia  the  firat  demand.  After  tliia  f oOov  in  their  oim 
good  time  all  the  other  agrieoltural  implementii  firom  the 
hoe  to  the  steam-plow,  and  from  the  aiokle  to  the  reaper. 

Art  displayed  in  the  Preparation  qfFood^ — ^Li  additioa 
to  the  instmrnents  and  tools  required  for  the  mere  prodo^ 
tion  of  foods,  there  must  be  mentioned  also  those  employed 
in  their  preparation.  Cooldng-ntensils  have  played  almost 
as  important  a  part  aa  the  implements  of  agrieoltore  and  of 
the  chosoi  as  is  evidenced  by  the  position  that  potteiy  ooea* 
piea  in  aitdiseologj. 

Art  required  inproMing  CXaihit^  and  SJUttird— Under 
the  head  of  instruments — ^tbe  physieed  aids  and  means  of 
production — are  to  be  included,  also,  such  as  are  needed  in 
the  manufacture  of  clothing  and  habitations,  which  two  re- 
maining secondaiy  objects  of  production  we  are  about  to 
consider. 

Nature  and  Socidlogic  Importance  of  Invention. — Look- 
ing now  at  the  nature  and  uses  of  these  various  instruments, 
we  see  that  their  invention  and  manufacture  must  have  re- 
quired an  immense  concentration  of  thought  and  of  labor. 
Tiie  inventor  of  a  useful  instrument  is  the  best  illustration 
of  a  final  cause.  With  the  end  distinctly  in  view  but  beyond 
liis  reach,  he  sits  down  and  evolves  from  his  knowledge  of 
physical  laws  an  indirect  method  of  accomplishing  it.  Un- 
able to  perform  an  act  immediately,  he  reasons  out  a  plan  of 
perfuriiiin^  it  mediately.  By  a  train  of  logical  calculation, 
from  premises  obtained  by  experience  and  observation,  he 
detcmiines  a  mode  of  taking  advantage  of  blind  meclianical 
forces  and  directing  them  into  such  channels  as  will  accom- 
plish the  end  in  view.  Tins  method  may  be  illustrated  by 
the  simplest  of  the  mechanical  laws,  that  made  use  of  in  the 
lever  and  fulcrum.  The  advantaije  which  man  is  able  to 
tnke  over  nature  W  an  tkA^w^Xrcvfiwl  of  a\>pliances  is  the  prin- 
ciple or  nexus  wli\c\\  conw^id^  \\\\xv<i  V\^\£i^s^\.«^^si^^^F^^ 
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the  former  to  manifest  itself  throagh  the  latter  as  a  force. 
And  the  same  illustration  shows  us  what  a  miglity  force  it  isy 
and  explains  the  vast  labors  which  have  resulted  from  its 
exercise.  Every  instrument,  utensil,  implement,  or  appliance 
is,  and  of  necessity  mnst  be,  constructed  on  this  general  prin- 
ciple. To  be  a  means  of  accomplishing  an  end,  it  must  con- 
sist in  a  device  for  directing  natural  forces.  It  is  improi)er 
to  ascribe  to  it  the  power  of  increasing  these  forces,  since 
force  is  not  capable  of  increase  or  diminution.  The  appar- 
ent increase  is  only  the  concentration  of  various  forces,  pre- 
viously scattered  and  useless,  upon  a  single  point  which  it  is 
desired  to  move.  Every  such  instrument,  therefore,  pre- 
supposes a  knowledge,  on  the  part  of  the  inventor,  of  the 
mechanical  laws  which  underlie  the  phenomena  to  be  pro- 
duced. Tliis  knowledge  is  not  innate.  It  does  not  come 
without  effort.  It  is  only  acquired  by  thought,  reflection, 
or  abstract  reasoning.  It  is  the  result  of  hard  intellectual 
labor. 

The  manufacture  of  instruments,  which  in  the  infancy  of 
art  must  have  been  combined  more  or  less  with  their  inven- 
tion, required  a  species  of  mental  power  which  is  called  in- 
genuity.  Ingenuity  is  the  ability  to  perceive  the  relations  of 
parts  of  a  mechanism  before  they  are  created,  and  to  adapt 
them  to  the  end  proposed.  Every  part  of  the  instrument 
must  be  in  harmony  with  every  other  part,  and  adapted  to 
aid  in  accomplishing  the  given  object.  All  this  requires  a 
degree  of  intelligence  considerably  above  what  we  have  rea- 
son to  suppose  the  most  sagacious  of  animals  to  possess. 
And  it  must  all  l)e  accomplished  by  reason,  since  the  pro- 
duction of  artificial  instruments  as  means  to  ends  seems  to  be 
above  the  range  of  instinct. 

PRODUCTION  OF  ARTIFiaAL   APPLIANCES. 

When  we  reflect  how  powerless  man  must  have  been 
without  some  such  artificial  means,  how  every  thing  he  pro- 
duces is  done  by  their  aid  and  caniiotXie  CloTtfi'^VC*c^ss^^.^^•' 
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•nd  what  an  immense  number  and  Tarietj  of  theae  mnat  bt 
I'n  coniitant  nae  in  all  the  departmenta  of  indastiy,  we  eui 
form  some  idea  of  the  proportion  of  hnman  Ubor  whidi 
must  have  always  been  directed  to  the  mannfaetnre  of  the 
mere  instmments  or  auxiliaries  of  prodaetioo.    The  exact 
proportion  is  to  be  determined  by  the  age  and  country,  and 
by  the  prevailing  forms  of  production,  but  in  all  eases  it 
must  be  veiy  great.    If  we  tsJce  our  present  industrial  eon* 
dition  as  an  example,  we  find  immense  establishments  devoted4 
wholly  to  this  kind  of  manufacture.    The  manulsetnie  o^ 
fire4inns  (not  to  be  employed  in  war),  of  fishing-tackle,  o^ 
agricultural  implements,  of  cutlery,  of  cooking^utensils, 
pottery,  crockery,  dairy  and  laundry  ware,  of  machinery 
all  kinds,  and  of  tools  required  in  building,  require  in 
probability  a  greater  amount  of  labor  tlian  is  bestowed  u 
all  kinds  of  direct  prfK*v.ction  except  that  of  agricultu 
And  this  has  doubtless  always  been  true.    Always  inventi 
always  making  instruments  of  production,  and  always  ^>]^ 
ploying  tlieni  in  production  itself,  the  human  race  has  &t^ 
been  a  buny  swarni,  constantly  pursuing  the  objects  of  exil^ 
ence  under  the  unremitting  spur  of  the  life-preserving  forces 
Apjjliancea  for  Protection  against  CUnusUe. — ^The  c/am 
of  proilucts  just  considered  is  auxiliary  to  direct  production. 
In  that  sense  they  have  been  called  secondary.    The  clui 
we  are  now  to  consider,  though  itself  a  direct  product  and 
immediately  essential  to  nian^s  existence,  is  nevertheless  lee- 
ondary  to  the  original  and  inevitable  necessity,  food,  ina*- 
much  as  it  is  only  a  contingent  necessity  dependent  upon 
surrounding  circumstances.    These  circumstances,  however, 
thongli  liable  to  change  or  to  disappear  entirely,  are  such  u 
are  beyond  the  sphere  of  human  controL    They  are  natunl 
phenomena,  viz.,  temperature  and  meteorological  proceswi, 
t.  ^.,  climate,  and,  though  at  the  present  time  regular  within 
certain  limitH,  they  may,  for  aught  we  know,  undergo  a  con- 
pliiic  alteration  at  some  future  time  in  all  parts  of  the  globe. 
There  is  every  reaaow  to  \>^\^'s^>iX3AX^^«u^\Aa  alieidf 
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nndeigone  aeveim]  such  changes  since  the  appearance  of  life 
upon  it,  one  of  which,  the  last  glacial  epoch,  is  now  believed 
to  have  taken  place  entirely  within  the  age  of  man.  Still, 
within  historic  times  certainly,  and  probably  within  the 
greater  part  of  the  human  era,  there  has  been  no  |)crceptible 
change  in  the  general  thermal  and  meteorological  conditions 
of  the  globe.  The  necessity  for  clothing  and  shelter  origi- 
nated, in  all  probability,  in  the  migrations  of  men  from  trop- 
ical to  temperate  and  frigid  latitudes.  Their  rapid  increase 
and  hostile  nature  made  such  migrations  necessary,  and  these 
modes  of  protection  had  to  be  resorted  to  in  order  to  secure 
them  from  the  fate  of  extinction,  which  usually  attends  spe- 
cies of  animals  when  they  thus  overstep  their  natural  bound- 
aries. 

Art  qf  maJcing  Fire. — Before  entering  upon  the  sepa- 
rate consideration  of  the  two  great  protective  products,  cloth- 
ing and  shelter,  it  may  not  be  too  great  a  digression  to  in- 
quire into  the  origin  of  an  art  which,  while  it  has  done  much 
to  accomplish  the  same  general  object,  must  have  gone  hand 
in  hand  with  them  chronologically,  if  it  did  not  precede 
them,  viz.,  that  of  making  fire. 

No  animal  of  which  we  have  any  knowledge  possesses 
either  the  knowledge  or  the  instinct  of  making  fire,  while 
all  human  races,  with  the  exception,  perhaps,  of  a  few  of  the 
lowest  savage  tribes,  possess  this  art.*  Nearly  all  living  be- 
ings must  be  more  or  less  familiar  with  the  appearance  of 
fire,  since,  where  man  docs  not  light  it  and  permit  it  to  ravage 
the  country,  there  is  always  the  possibility  of  spontaneous 
ignition  produced  by  accidental  chemical  unions. 

There  are  various  ways  in  which  so  intelligent  a  being  as 
man  might  have  learned  the  art  of  kindling  fires.  By  watch- 
ing the  processes  of  ignition  in  spontaneous  fires,  ho  would 

•  "L'origine  da  feu,»'  par  N.  Joly,  "Reruc  Pdcnllfique,''  22  Jan.,  1876,  p. 
78 ;  Dr.  John  W.  Draper,  in  **  Ilbtorj  of  the  Conflict  between  Relif^ion  and  Sei* 
ence,"  p.  197 ;  Darwin,  **  Descent  of  Man,"  vol.  I,  p.  182  ;  T^Uw^  **  ^«««^awt^ 
into  the  Earl  J  IIi$totj  of  lUnkiod,**  cbapUsr  U. 
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ioon  learn  to  traaifer  fire  from  one  place  to  another,  and 
apply  it  to  tnbstanoeB  which  required  more  time  in  their  con- 
tnmption  and  evolred  more  heat.  The  infioence  of  the  wind 
upon  embers  wonld  snggeat  the  poaaibility  of  converting  a 
glow  into  a  blaze.  The  difference  in  the  degree  of  tadiity 
with  which  different  iubitancct  thna  take  fire  would  aoon  act 
him  at  work  to  find  the  substance  most  easilj  ignited,  and 
would  result  in  the  production  of  varioua  kinds  of  tinder.  The 
Terjr  common  phenomenon  of  striking  fire  between  stonca  or 
metals  would  suggest  the  identity  of  tliis  sparic  with  those 
which  fly  from  fire,  and  lead  to  the  attempt  to  kindle  tinder 
by  means  of  such  sparks  artificially  and  purposely  prodneed. 
^e  best  substances  for  emitting  sparka  would  be  carefully 
sought,  and  the  diseoverjr  of  the  superiority  of  fiint  would  be 
made.  It  is  not  impossible  that  the  phenomenon  of  heat 
produced  by  friction,  necessarily  so  often  obsenred,  might 
have  led  to  the  discovery  of  this  method  of  securing  fire. 
I  submit  this  as  at  least  a  rational  explanation  of  what  might 
have  been  the  genesis  of  this  most  valuable  art.  The  steps 
in  the  process  are  all  the  result  of  dose  reasonings  and  muat 
have  required  a  degree  of  sagacity  far  in  excess  of  any  thing 
manifeffted  by  the  brute  creation.  It  is  said  that  monk* 
eys  will  warm  themselves  by  the  fires  which  travelers  leave, 
but  have  not  even  the  sagacity  to  lay  on  additional  fuel 
which  has  been  brought  there  for  the  purpose,  and  allow 
the  fire  to  go  out.  And  yet  the  monkey  is  one  of  the  most 
intelligent  of  all  animals,  and  possesses,  moreover,  a  physical 
structure  adapted  to  handling  fagots.  Before  man  could 
avail  himself  of  the  blessings  of  fire,  therefore,  he  must  have 
reached  a  stage  of  development  intellectually  far  above  the 
present  state  of  the  Primates  (iupra^  p.  438).  Yet  the  spnr  of 
necessity  and  the  appreciation  of  the  immense  value  of  fire 
must  have  screwed  up  his  inventive  powers  to  the  highest 
pitch  of  tension,  and  wrenched  the  utmost  of  valuable  in« 
formntion  upon  t\\o  au\>\ee\.  itom  vv^t^  object  which  pre- 
tented  itself  to  Via  coni\A«nX\oTi*   Ow^  wx  A  '^a^  nx^v^Jibv 
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titificial  hett  became  a  prime  necowitj,  and  must  be  obtained. 
The  value  of  fire  in  the  preparation  of  food,  too,  is  not  to  be 
overlooked.  We  hear  of  cooking  eggs  in  the  Bands  of  the 
desert,  but  we  may  assume  with  safety  that  practically  there 
oonld  have  been  no  cooking  until  the  art  of  building  lircs  had 
been  invented. 

Once  leamedi  it  can  not  be  said  to  have  elicited  a  very 
large  proportion  of  human  labor,  although  the  improvements 
which  have  been  constantly  made  in  the  methods  of  kindling 
flresi  from  the  flint  and  tinder  or  friction  of  two  pieces  of 
wood  to  the  lucifer-match  and  the  scentless  parlor-match, 
have  constituted  a  distinct  civilizing  agency,  and  made  their 
manufacture  quite  an  industry,  while  the  various  devices  for 
economizing  heat,  from  the  open  camp-fire  to  the  most  clabo- 
mte  furnace  or  hot  water  or  steam-heating  apparatus,  form 
a  VC17  important  and  extensive  one. 

PBODucnox  OF  cLornixo  and  shelter. 

Having  considered  the  production  of  food  and  the  pro« 
duction  of  instruments  of  labor,  there  remains  to  be  consid- 
ered the  production  of  clothing  and  shelter.  The  object  of 
both  is  protection  from  the  weather.  The  former  in  particu- 
larly adapted  to  protect  against  tem|)eraturc,  the  latter  against 
stonns.  Each,  however,  performs  both  these  functions  be- 
sides other  very  important  ones.  Clothing  ailurds  some  of 
the  advantages  of  an  annor,  and  a  house  constitutes  a  s])ecies 
of  fortress.  ''  Every  man's  house  is  his  castle,"  is  a  maxim 
of  law  which  has  grown  out  of  the  real  uses  to  which  houses 
were  put  in  feudal  times.  Inclosed  habitations  produce 
another  very  imiK)rtant  effect  upon  society.  They  serve  to 
segregate  families,  and  conceal  from  the  general  public  the 
minor  acts  of  individuals.  Few  have  ever  reflected  upon  the 
extent  of  this  influence.  In  the  natural  state,  without  places 
to  retire  to,  and  where  all  are  herded  together  in  such  a  man- 
ner that  all  the  acts  of  each  are  exposed  to  the  gaze  of  all^ 
none  of  the  finer  sentiments  were  aSLot^L*^  ^xi  ^Y^^"^"^^^ 
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lor  doTelopnimt  Only  the  ocNuneit  f  onni  of  exirtraee  eodd 
tppear,  and  the  pkj  of  putloot  mntt  perpetnally  be  teen. 
AU  tliU  Is  wholly  Inoompattble  with  refinement ;  bol  witk 
this  disadvantage  it  possessed  the  adTantage  of  preelodlog 
much  of  the  deception  and  pretense  which  indoeed  haUt^ 
tions  render  possible.  Everjr  man  must  stand  forth  as  he  i% 
and  be  judged  aooc»ding  to  his  real  character. 

A  still  more  important  derivatiTo  e£Eect  is  produced  bj 
clothing.  While  it  does  not  altogether  conceal  the  indi- 
yidual  frem  view  or  render  his  form  indistingoishablei  it 
does  conceal  the  person  of  the  wearer  at  all  the  parts  where 
it  is  worn,  and  this  species  of  concealment  has  eierted  an 
immense  moral  influence  upon  society.  Wh<m  treating  of 
the  reproductiTo  forces,  I  shall  attempt  the  genesis  of  what 
wo  call  modesty,  and  shall  take  that  occasion  to  introduce 
the  subject  of  clothing  as  a  factor  in  the  discussion  (see  tij/iw, 
p.  682).  Fur  the  present  I  shall  conflne  myself  to  the  |md- 
ucts  of  the  presenratiTc  forces,  and  restrict  the  object  and 
influence  of  both  clothing  and  shelter  to  their  original  func- 
tions as  protectors  of  human  life. 

The  art  of  making  flre  was  an  important  step,  but  it 
proved  quite  insufllcient  to  protect  man  from  all  the  rigon 
of  a  cold  climate.  Before  migration  to  such  climates  could 
bo  made  successful,  before  the  pioneer  colonists  of  cold  conn* 
tries  could  survive  and  establish  a  permanent  foot-hold,  the 
other  great  arts  of  protection  from  the  weather,  the  art  of 
making  clothing  and  the  art  of  making  inclosed  habitations, 
must  have  been  discovered  and  univerrally  practiced. 

Clothing. — Tlie  flrat  clothing  may  have  consisted  of  the 
skins  of  wild  animals  wrapped  around  the  body  as  blankets. 
Various  efforts  to  adapt  them  more  closely  to  the  form  of 
the  bo<Iy,  so  as  to  give  free  play  to  the  limbs,  met  with  better 
and  better  success,  until  at  length  something  like  commodi* 
ous  garments  were  do^'Ised  anl  worn.  The  discovery  of  the 
Ad/i/>fflli]]ity  of  anlma\  vnd  vefi^table  flben  to  the  manufact- 
nro  of  clothing,  and  ol  tii^wt  ol  fB^>xiTC\Ti%^^80Dk\\^R^-^^ 
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tnd  weftving  them  into  a  convenient  fabric,  must  have  been 
made  at  a  much  hter  epoch  in  the  history  of  clothing,  yet 
the  progrees  from  the  looee  skin  mantle  to  the  woolen  tunio 
la  very  obscure.  Oertain  it  is  that  the  use  of  hair  and  wool 
in  the  manufacture  of  clothing  antedates  by  far  that  of  flax 
or  cotton*  Still  both  thesci  and  particularly  the  f ormeri  have 
had  a  very  ancient  origin. 

Neariy  all  human  clothing,  not  composed  of  the  skins  of 
animals,  is,  and  always  has  been,  derived  from  four  natural 
sources,  two  of  which  are  vegetable  and  two  animal.  These 
are  flax  and  cotton,  wool  and  silk. 

These  four  great  natural  resources  seem  to  be  inexhaust- 
ible, since  they  all  belong  to  the  oiganic  creation,  and  may  be 
reproduced  ad  libitum.  But  the  discovery  of  their  adapta- 
bility to  human  wants  was,  doubtless,  as  slow  as  it  was  im- 
portant The  passage  from  the  skin  of  animals  to  a  fabrie 
composed  of  the  wool  by  which  it  was  covered  must  have 
suggested  itself  at  an  early  day,  but  the  necessary  means  of 
reducing  this  wool  to  the  proper  state  for  clothing  were  the 
result  only  of  protracted  study.  This  study  must  have  been 
both  analytic  and  synthetic.  The  fibers  of  the  wool  could 
not  be  made  to  lie  together  and  adhere  to  form  a  useful  fab- 
ric. They  must  be  thoroughly  changed  in  their  nature  to 
render  them  adhesive.  An  instrument  for  carding  had  to  be 
first  devised,  then  a  machine  for  spinning,  and  finally  a  de- 
vice for  weaving,  before  any  thing  like  cloth  could  be  elabo- 
rated from  wool  All  this  was  not  too  much,  however,  for 
the  fertile  brain  of  man,  and  at  least  one  great  source  of 
clothing  was  thus  early  discovered. 

The  resemblance  of  cotton  to  wool  might  easily  have  led 
to  the  discovery  of  the  value  of  this  plant,  and  the  passage 
from  cotton  to  flax  might  with  equal  facility  have  been  made. 
The  use  of  silk,*  too,  might  have  arisen  in  a  like  manner. 
These  are,  however,  but  vague  fancies,  and  are  probably  mostly 
if  not  entirely  unsupported  by  fact.    We  only  know  that  from 


ouminro.  in 

Che  atrlfeit  hittorte  timet  iieh  of  thMt  flbeit  bat  betn  in  vm 
ei  material  for  dothing.  None  of  them,  bowerer,  ^PP^v  ^ 
have  been  univenal,  imleM  it  be  the  uae  of  wooL  Egrji 
iaemi  to  have  enjoTod  the  principal  monopoly  of  fiMX^  India 
of  cotton,  and  China  of  iUk.  Indeed,  with  regard  to  ailk, 
it  it  probable  that  itt  introduction  wat  never  eflbded  in 
ancient  timet  in  any  country  except  the  latt  named*.  With 
regard  to  the  manufacture  of  doth,  we  pottett  unmitlak- 
able  evidence  that  the  art  wat  known  and  eztentivdy  prac- 
ticed at  very  remote  prehittorio  perloda.  The  appeerance 
of  the  dittaff  upon  the  mutt  andent  monumenta  of  Egypt 
thowt  that  it  mutt  have  conttituted  an  important  indue- 
try  in  andent  Egyptian  dvilintlon,  and  it  it  tuppoted  that 
the  textile  fabric  upon  which  it  wat  employed  wat  linen. 
Tbit  is  tubttantiatcd  by  the  discovery  that  the  mummies 
were  wrapped  in  a  linen  shroud,  enough  of  which  has  sur> 
vived  to  reveal  its  character.  In  India,  Assyria,  and  Per* 
sia,  the  most  ancient  literary  productions  make  mention  of 
the  lootn  as  an  emblem  of  human  labor,  and  it  is  probable 
that  in  India,  which  has  been  thought  to  be  the  ^  cmdle  of 
the  race/'  the  art  of  spinning  and  weaving  wool,  flax,  and 
cotton  hod  been  known  and  applied  for  ages  anterior  to  the 
^  Vedas,''  the  oldest  of  human  books.  The  Chinese  daim 
that  the  cultivation,  and  of  courae  the  numufacture,  of  tHk 
has  been  going  on  for  a  period  of  forty-flve  centuriea.^ 

The  principal  instruments  employed  in  the  manufaotore 
of  cloth  are  the  card,  the  distaff,  the  spinning-wheel,  the  red, 
and  the  loom.  The  early  forms  of  dl  these  were  exceedingly 
simple  compared  with  the  machinery  now  employed  for  the 
performance  of  these  functions.    Tet  even,  these  rude  ma- 


^  It  b  vorthj  of  Bo«s  Uiat  eopptr  stMftto  dlMSftrtd  It  wat  of  lbs 
of  Um  MlMiMippl  VtUfj  osblbh  tM  IndoBtotloai  whioh  Sfo  fogsTM  ss 
•trtting  with  ccrUiBtj  thsl  wbM  pUotd  thtrt  iboj  wwf  dottlj  vrappoa  vltk 
tonit  kind  of  wotm  doCli,  which,  though  It  hot  tntlrolj  dlisppcorod,  hoi  fofi  s 
pernuuient  ttainp  of  Itt  thrtodi  upoo  tho  copper.  (**  Bulletin  of  the  Phtlooophlcnt 
fhdetj  of  Wnthlngtoii,**  ^(A.  W^  p.  \%%.^  ThA  tnoirod-ballder  rnco  nro  oertnfailr 
pivfabtoric,  whntsf  tr  mny  bsi^  booin  iQm»  4ite  ^  ^&Mitt  ^Rijl^ 
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chines  were  no  idle  tax  upon  the  intellect  of  primitive  maa 
But  necessity,  then  as  ever  the  motlier  of  invention,  accom- 
plished their  contrivance,  and  gave  to  the  race  another  hold 
upon  existence.  It  fortiiied  it  against  the  destroying  power 
of  low  temperatures,  and  enabled  man  to  wrap  himself  in 
warm  and  thick  woven  garments,  and  to  go  forth  in  defiance 
of  the  tempest  in  search  of  food.  And  thus  another  tri« 
umph  was  gained  in  the  struggle  for  existence. 

ShdUr. — ^To  surmount  the  obstacles  presented  by  climate 
but  one  thing  more  was  required — a  house.  The  heat  evolved 
by  the  combustion  of  wood  was  wasted  upon  the  air,  and 
radiated  into  space  without  affording  man  a  tithe  of  the 
benefit  which  might  be  drawn  from  it  Clothing  might  cna- 
ble  him  to  preserve  his  natural  animal  heat  while  actively 
engaged  in  his  daily  pursuits,  but  it  must  fail  when  ho  was 
at  rest  or  asleep.  It  might  protect  him  from  the  cold  and 
the  wind,  but  it  could  never  sufficiently  ward  off  the  rain  or 
the  snow.  A  dwelling-place  became,  therefore,  a  prime 
necessity.  The  inventive  powers  required  to  be  called  into 
exercise  for  this  purpose  were  less  than  in  the  case  of  cloth- 
ing. The  materials  for  constructing  the  means  of  shelter 
from  the  storm  were  more  apparent  and  abundant,  and  the 
processes  required  to  be  gone  through  to  secure  the  realiza- 
tion of  the  object  were  far  less  complicated  and  obscure. 
The  instruments  and  appliances,  too,  which  must  be  employed 
were  of  a  far  simpler  character.  A  cave  hollowed  out  of  the 
side  of  a  hill,  a  structure  of  sods  with  a  straw-thatched  roof, 
a  cabin  of  logs  chinked  in  with  mud — such  are  some  of  the 
primitive  forms  of  human  liabitations.  But  these  admit  of 
almost  infinite  improvement.  The  capacity  may  bo  enlarged. 
The  interior  may  be  partitioned  off  into  convenient  apart- 
ments. The  material  may  be  improved,  the  clay  made  into 
regular  form  and  dried  in  the  sun  (adobes),  or  baked  in  a 
kiln  (bricks),  the  logs  hewn  into  square  timbers  or  sawn  into 
thin  boards  and  neatly  fastened  together.  But  each  of  these 
improvements  involves  a  train  oi  cou&ei^<(Si\c»&  ^xA^x^x^k^>^'^ 
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rites.  The  maniifMtiiTO  of  bvidoi  It  a  ipaebl  ladmttj.  h 
ToqaircB  a  corps  of  sldUed  aitisuis  to  hj  thorn  wp  wdij 
and  oompaotly  into  walls.  Hortar  *  oompoaed  of  Ifano  sad 
sand  takes  the  plaoe  cf  day.  lime  Is  obtained  Tnj  huniDg 
limestone  (carbonate  of  lime)  in  a  kOn,  and  ■^•^Mny  the  ssms 
for  use.  Ilore  is  another  new  Induitiy.  The  liowliqf  sf 
timbers  is  a  skilled  ooenpaUon.  If  thej  are  sawn  into  boaid^ 
the  process  is  immensely  eomplicated.  Saws  mnst  be  in* 
Tcntod.  And  to  make  any  progress  with  so  laxge  a  woik 
other  powers  than  human  must  be  employed.  For  tids  po^ 
pose  tiiat  of  water  la  usually  flrst  resorted  ta  A  mill  mmt 
be  constructed  with  all  ita  maehinjiy.  The  use  of  boards  b 
building  requires  nails  to  hold  them.  This  alone  would  in- 
volve the  mining  of  iron  and  its  msnufaeture  into  nails. 
And  thus  step  by  step  the  log-cabin  is  transformed  into  the 
spacious  and  commodious  house.  But  to  architectore  there 
is  no  limit,  and,  under  the  form  of  a  fine  art,  it  reaches  oa 
upward  into  dastles,  cathedrals,  and  coliseums. 

An  inclosed  structure  is  a  symbol  of  civilization.  An 
artificial  dwelling-place  is  one  of  the  chief  marks  which  sepa- 
rate man  from  the  brute.  The  great  distinguishing  feature 
of  the  landscape  of  inhabited  regions  is  the  buildings  with 
M'liich  it  is  covered  and  adorned.  In  cities  little  else  attracts 
the  eye.  Every-where  where  man  has  been  are  to  be  seen 
houses.  The  whole  earth  is  dotted  and  decked  with  the  habi- 
tations of  men.  How  immense^  then,  must  have  been  the 
productive  industry  directed  to  the  object  of  sheltering  the 
human  race ! 

OKKIOUL  REKABKS  OIC  PBODUOnOlT. 

I  have  thus  hastily  passed  in  review  the  chief  objects  and 
modes  of  production.    I  have  found  it  convenient  to  divide 

*  It  Mijma  that  none  of  the  natlre  rtoet  of  America  prior  to  Enfopeaa  dii- 
ooYerj  understood  the  art  of  manufacturing  mortar  from  lime  and  aaiid  or  of 
bumltif^  quick-lime  In  Ulni.    (See  Lewi«  II.  Morgan's  **  Housea  and  Hoaae-lifo 

of  the  Korth  American  Abort^nea^'  "^  Coii\A\M.^&nQa  \a  ^^seSt^  AAMuUsaa  Bl^ 

ao/<]gjr/'vol.iv,  p.l77.) 
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them  into  two  general  daafles,  and  to  apeak  of  primary,  direct, 
or  original,  and  secondary,  indirect,  or  derivative  production. 
The  fonncr  embraces  food,  the  prime  object  of  the  preserva- 
tive forces.  The  latter  embraces  clothing  and  shelter,  i.  e.^ 
protection  against  climate,  and  instruments,  or  the  media 
through  which  intelligence  gains  access  to  and  advantage 
over  natural  forces  and  materials.  The  production  of  tlie^e 
objects  is  the  original  and  natural  mode  of  acquisition. 
"Whatever  an  individual  desires,  it  is  his  first  impulse  to 
ereate  or  produce  it.  Objects  which  are  already  in  the  form 
required  to  be  enjoyed  do  not  constitute  products,  unless 
the  effort  made  to  obtain  them  renders  them  more  enjoyable. 
All  products  are  the  result  of  l»th  thought  and  labor.  Yet^ 
not  all  things  which  have  cost  thought  and  labor  are  neces- 
sarily products,  since  much  thought  and  labor  ia  expended 
in  obtaining  the  possessions  of  others.  And  thus,  as  we 
shall  see,  far  too  nmch  mental  and  physical  energy  is  often 
bestowed  upon  an  object.  All  the  true  value  which  is  ever 
conferred  upon  an  object  is  conferred  by  the  labor  required 
to  produce  it.  I  refer  only  to  absolute  value;  its  relative 
value  may  vary  from  many  minor  causes,  the  chief  of  which 
is  dbtribution.  It  is  a  common  remark  of  statesmen  and 
economists  that  all  value  is  ultimately  reducible  to  labor, 
and  that  labor  is  the  only  true  measure  of  value.  While 
this  may  be  sufficiently  true  for  political  or  commercial  pur- 
poses, it  should  be  taken  with  one  qualification,  which  is 
more  important  in  some  objects  tlian  in  others.  This  is  the 
net  value  of  the  raw  material  in  its  original  position.  In 
most  vegetable  products  this  is  zero,  since  the  wild  plants 
arc  valueless ;  but  in  manufactures  of  gold,  silver,  and  the 
precious  stones  it  is  often  their  chief  value.  It  is  not  the 
labor  ex)>cnded  upon  the  Kohinoor,  nor  yet  that  required  to 
extract  it  from  the  earth,  which  gives  it  its  value.  Its  value 
is  intrinsic  in  the  strictest  sense.  Still,  it  must  be  confessed 
tliat  in  our  day  almost  every  thing  of  value  is  artificial.  I 
speak,  of  course,  of  commercial  value.    T\\<^  ^i^'X  ^x^»«sc^s^ 
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•omething  of  an  anomaly  in  this  reapeet  It  ahoold  be  rhwgd 
with  tkoBO  tliinga  which  have  no  commercial  Talne,  bat  ara 
aimply  conditioM  rather  than  hmoim  of  existence.  It  would 
bo  so  regarded  but  for  a  single  qnalitjr  which  it 
which  the  other  objects  of  tliat  chws  do  not ;  vijL,  local 
manence-^ih^  quality  of  being  immovable.  It  is  in 
quence  of  this  quality  tliat  huid  is  capable  of  bdqg  staked 
off  and  appropriated,  that  it  is  capable  of  being  made  prop 
erty.  The  verjr  staking  oflE  and  defending,  the  mere  act  of 
taking  possession,  is,  however,  a  kind  of  labor,  and  may  be 
regarded  as  the  first  act  in  producing  its  value.  Bat  akhoagh 
the  principle  of  recognizing  the  title  of  mere  ocenpation 
must  always  have  its  limit,  yet  all  the  finedrawn  arts  of 
securing  a  legal  and  an  attiiicial  title  to  the  soil  must  event- 
ually and  occasionally  yield  to  the  great  title  of  nature  by 
which  they  were  first  gained — tluit  derived  from  forcible 
seizure  and  retention,  or  the  right  of  occupancy. 

I  have  spoken  of  production  as  if  its  only  objects  were 
those  which  are  adapted  to  the  chief  natural  object  of  pre- 
serving life.  Wliilo  I  do  not  ignore  the  manifold  human 
desires  which  must  be  gratified  by  the  objects  of  productive 
labor  and  yet  do  not  directly  contribute  to  the  preservation 
of  the  physical  existence,  I  have,  nevertheless,  sought  to 
assign  to  this  function  the  widest  signification  of  which  it  is 
capable.  For  it  is  not  only  necessary  to  maintain  a  bare 
existence,  but  it  is  essential  to  the  preservation  of  the  race 
that  its  means  of  subsistence  be  ample  and  abundant  An 
individual  may  subsist  for  a  time  on  a  scanty  regimen,  but 
he  will  subsist  for  a  longer  time  on  a  better  one.  Any  diing 
which  in  the  least  contributes  to  render  life  more  secure 
upon  the  whole  belongs  to  this  class.*  And  when  the  full 
force  of  this  truth  is  recognized  it  will  be  seen  that  we 
must  transfer  to  the  list  of  necessaries  very  many  objects 
which  are  now  ordinarily  regarded  as  luxuries.  The  term 
^necessaries,^  in  a  p\\\\oM^\A\\e:QX  %AT»ft>%\vouId  be  construed 
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ft8  liberally  as  it  is  in  a  legal  sense.  Every  thing  wkieli 
exerts  the  least  influence  in  improving  the  physical  condi- 
tion of  man  is  a  necessity.  The  development  of  new  de- 
sires and  the  gratification  of  old  ones  are  usefnl  as  making 
existence  more  desirablci  and  the  effort  to  preserve  it  more 
persistent  and  successful.  It  would  be  no  stretch  of  defini- 
tion to  bring  the  fine  arts  into  this  class. 

Every  thing  which  serves  to  increase  the  fund  of  human 
knowledge  is  useful  in  the  general  direction  of  preserving 
life;  since  the  mind  is  the  regulative  power  which  alone  has 
brought  the  species  through  the  several  ordeals  which  first  or 
last  prove  fatal  to  all  other  species.  There  is  no  estimating 
the  remote  but  often  immense  influence  of  some  of  the  most 
occult  and  apparently  useless  facts.  Let  him  who  doubts 
this  study  the  cau8es  of  the  extinction  of  species  as  taught 
by  Darwin.*  The  definition  heretofore  given  of  the  term 
"practical,"  confining  it  to  such  acts  as  conduce  to  the  accom- 
plishment of  those  ends  which  have  been  designated  the 
**  objects  of  nature/'  the  mpst  important  of  which  is  the 
preservation  of  existence,  receives,  therefore,  under  this 
view  an  additional  expansion,  and  the  circle  of  the  practical 
encroaches  more  and  more  upon  that  of  the  lilieral  and 
flpsthetic  in  all  departments  of  human  life.  Nor  does  this 
prospect  alarm  any  person  who  is  capable  of  taking  a  com- 
prehensive view  of  man  and  nature,  while  those  who  rise  to 
the  height  of  recognizing  in  happiness  the  ultimate  end  of 
all  action  and  all  existence,  find  no  reason  to  be  shocked  at 
the  proposition  to  call  every  thing  practical  which  contributes 
aught  toward  the  accomplishment  of  that  end. 

That  there  are  grades  of  utility,  however,  is  by  no  means 
to  be  denied,  and  they  may  not  improperly  be  ranged  under 
two  quite  distinct  classes,  in  one  of  which  may  be  placed 
every  thing  which  is  a  sine  qtia  non  of  existence,  and  in 
the  other  the  auxiliary  and  indirectly   beneficial   objects. 

•  "Joumml  of  Reflearches,  etc./'  pp.  146,  174.  176;  **  Origin  of  Spedci^* 
pp,  79,  301 ;  BMCckel,  ^'ScbdpfungsgcschUAiU;'  ^  %^\* 
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Under  tliit  dasBificatioii  every  object  wbich  eontribotes  te 
the  happineM  of  man  nrast  tall  into  one  of  the  thiee  fol- 
lowing groups :  1.  Objects  eMential  to  the  nuunteiuuiee  of 
phjsioil  life.  2.  Objects  conducing  to  the  genend  wtitat% 
and  ultimately  promotive  of  the  longevity  and  perpetuity  ef 
the  race.  8.  Objects  whose  only  apparait  effect  is  to  in 
crease  the  sum  of  human  hapfnuess,  and  whose  inflnenoe 
upon  the  maintenance  of  life,  either  preiently  or  remotdy, 
b  of  a  moral  nature,  and  incapable  of  ezplanatioii  upon  any 
obvious  principles. 

All  these  cbwses  of  objects  consist  chiefly  of  the  pffodueCs 
of  human  ingenuity  and  labor,  and  before  they  can  be  appro- 
priated or  enjoyed  must  first  be  produced.  The  busy  swarm 
engaged  in  this  labor  constitute  the  great  indispensable  class 
of  mankind  called  producers,  a  brief  sketch  of  whom,  chiefly 
through  tlieir  products,  I  have  attempted  to  trace. 

ACOESSOKIES  TO  PrODCCTIOX. 

Let  us  next  consider,  and  with  a  degree  of  brevity  pro- 
portionate to  the  inferior  importance  of  the  subject,  the  sec- 
ond great  class  of  laborers  in  the  industrial  world,  via^  the 
aeees3ories  to  production.  That  must  have  been  a  primitive 
(•state  indeed,  if  it  ever  existed,  when  mankind  knew  no 
means  of  exchange  of  products — when  the  producer  and  the 
consumer  were  always  united  in  one  and  the  same  individ* 
ual,  and  each  man  enjoyed  the  fruits  of  his  own  labor  and 
no  other.  Such  a  condition  could  only  be  tlie  concomitant 
and  consequence  of  a  more  or  less  absolutely  solitary  state. 
It  could  not  exist  in  any  thing  like  a  social  state,  unless  it 
were  the  mere  gregarious  condition  of  animals;  and  there  is 
no  evidence  that  such  was  ever  man*s  condition. 

DXSTBIBDTIOir. 

Some  means  of  distribution^  however  rude,  must  have  «s« 
iited  at  a  period  coeval  ^xlli  the  earliest  forms  of  production. 
That  the  offlcea  of  bolVi  ^toducnt  asA  ^^s^x^s<Q^nt  ^^t^  ^5^iin^ 
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and  at  certain  early  itages  of  society  usually,  combined  in  one 
person,  may  be  tme,  as  they  frequently  still  are ;  but,  as  the 
objects  of  production  multiplied  and  became  more  perfect, 
they  continued  to  demand  more  and  more  the  special  and 
exclusive  attention  of  the  producer,  and  each  producer  con* 
fined  himself  more  and  more  to  the  production  of  one  spe- 
cial object,  or  eventually  to  some  one  part  of  one  object. 
And,  while  his  product  could  only  contribute  in  one,  it  may 
be  insignificant,  respect  to  the  gratification  of  one  desire,  he 
was  nevertheless  endowed,  like  all  other  men,  with  all  the  de- 
sires of  humanity,  and  in  need  of  all  the  objects  required  for 
the  subsistence  of  man.  As  his  own  product  can  not  supply 
all  these  wants,  he  must  receive  his  supplies  from  others,-  and 
either  directly  or  indirectly  out  of  the  products  of  others. 
But,  as,  in  the  present  social  state,  all  or  nearly  all  other 
producers  are  engaged  in  the  same  manner  as  himself,  they 
can  not  afford  the  time  for  distributing  their  productions,  and 
must  intrust  this  task  to  a  distinct  industrial  class.  These 
"  middle-men,'*  standing  between  the  producer  and  the  con- 
sumer, and  charged  with  the  distribution  of  the  products  of 
human  industry,  constitute  a  very  large  and  influential  ele- 
ment in  society,  and,  imdcr  the  designation  of  accessories  to 
production,  seem  to  deserve  a  special  consideration  in  this 
review  of  the  principal  modes  of  human  acquisition. 

The  term  diaUulution  may  be  taken  in  a  generic  sense  to 
embrace  all  the  processes  which  a  product  must  undergo  in  its 
passage  from  the  hands  of  the  producer  to  those  of  the  con- 
sumer, and  will  thus  include  not  only  transportation  and 
exchange,  but  all  those  concomitant  negotiations  which  are 
involved  in  these  dispositions.  The  subject  naturally  divides 
itself,  therefore,  into  three  parts :  1,  that  which  relates  to  the 
transportation  of  products ;  2,  that  which  relates  to  the  ex- 
chancn)  of  products ;  and,  3,  that  which  relates  to  the  busi- 
ness that  grciws  out  of  these  industries.  The  first  of  these 
industries  constitutes  what  is  called  commerce;  t:ie  second 
embraces  raoit  mercantile  hu9VM%%  J  wvA.lW>\\vt\Ns^\>^5^^^^*^ 
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than  what  is  eompriied  imder  tto  gMMfJ  •Bfm^giiii  Ik 
fint  two  relate  to,  and  bite  to  do  vitlit  tbm  pradaoli  IIn» 
fleWea— with  merebandiie ;  tho  third  deal*  diiei^  viA  Oa 
medinm  of  exchange^  or  monaj. 

Trangportaiiai^ — ^Aa  a  mode  of  aeqiiUtion  tfiiadbMacf 
labor  has  aasumed  a  ptominent  plaee  in  the  Iiialoiy  of  aoet 
ety.  The  transportation  of  Taiiona  eommoditiea  fram  ena 
place  to  another  ia,  next  to  their  prodnetiony  peiliape  the  moit 
important  of  hnman  enterpriaea.  It  involves  the  hialoiy  of 
the  various  interesting  voiyagea  after  artidea  not  found  b 
tlie  countries  from  which  they  were  made.  The  voyagsi 
which  were  so  saccessfnlly  conducted  by  the  Pboenieiaiia  ta 
all  points  on  the  Mediterranean,  to  the  shores  of  the  BaUe^ 
and  even  to  remote  points  in  Africa  and  Asia,  in  search  of 
various  metals,  of  spices,  and  other  vegetable  and  animal 
products,  possess  an  interest  for  the  student  of  sociology  only 
equaled  by  their  value  as  keys  to  the  history  and  charso- 
ter  of  the  human  race.  In  the  reign  of  King  Xeku  II  of 
Egypt,  six  centuries  before  tho  Christian  era,  a  Phoenician 
voyage  is  supposed  to  have  been  made  under  hia  auspices 
around  the  entire  continent  of  Africa;  and,  according  to 
Aristotle,  Strabo,  and  Pliny,  an  attempt  was  made  by  Ba- 
rneses tho  Great  to  cut  a  canal  through  the  Isthmus  of  Sues 
for  the  purpose  of  transporting  the  copper,  then  eo  much 
more  important  comparatively  than  now,  from  certain  parts 
of  Arabia,  where  it  was  found,  to  the  Egyptian  metropolis. 
The  Phoenicians  also  carried  on  an  extensive  commerce  in 
bringing  tin  from  the  coasts  of  India,  from  the  mountains  of 
Spain,  from  the  Scilly  Islands  (formerly  called  the  Tin  Isl* 
ends),  and  from  the  shores  of  Denmark.  Their  means  of 
transportation  were  not  confined  to  ships,  the  trade  being 
also  extensively  carried  on  overland  in  caravans  which  under- 
took a  general  exchange  of  commodities  among  the  nations 
of  Oaul  and  Southern  Europe.  Not  less  extensive,  if  less 
Vfiofulf  was  tho  cclobTatcA  wrSact  VwA^^  n^Vw^  Kxc^V^i^^^t 
(tource  was  the  weat  CVmbriaji  waaXa^Xw^.  -«>ki^  ^^  ^^«^ 
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Jbnnd  in  lai^  qnantities  buried  tinder  the  soil  of  Scythia 
and  far  np  along  the  Ural  Mountains.  Advonturen  in  search 
of  goldy  silver^  and  precious  stones  have  filled  history  with 
romance,  and  led  to  the  most  important  geographical  discov- 
eries. Although  the  precise  locality  of  the  ancient  Ophir 
and  Supara  is  not  definitely  known  to  the  present  age,  it  is 
eertain  that  the  traffic  between  tht)  ancients  of  the  Medi- 
terranean coasts  and  these  countries  was  on  a  grand  scale  and 
long  protracted.  But  perhaps  no  trade  has  surpassed  that 
which  had  for  its  object  to  supply  the  Western  world  with 
the  spices,  gums,  and  incenses  of  the  East  Indies.  During 
the  Phoenician  ascendency  and  Grecian  glory,  this  extensive 
trade  was  conducted  across  the  country  where  the  splendid 
^  Palmyra  of  the  Desert  ^  formed  one  of  the  chief  stopping- 
places  for  the  caravans. 

It  is  thus  that  the  history  of  mankind  is  filled  with  the 
most  interesting  adventures,  each  of  which  possesses  an  eco- 
nomic as  well  as  an  historical  significance.  For  the  prime 
motive  of  all  these  activities  has  ever  been  the  hope  of  gain 
— ^the  love  of  acquisition.  Much  as  the  mere  love  of  adven* 
ture  may  have  spurred  certain  individuals  on  to  make  long 
expeditions  into  new  and  unknown  lands,  this  motive  lacks 
the  promise  of  substantial  reward  which  alone  could  render 
these  expeditions  successful.  And,  therefore,  although  the 
charm  of  romance  and  adventure  may  have  risen  in  the  dis- 
tance, and  (sclipsed,  from  tradition  and  from  story,  the  prosy 
facts  of  ncccf^ity  and  the  sordid  motives  of  gain,  it  is  always 
safe  to  assume  that  these  must  have  existed,  and  placed  their 
seal  of  succidss  upon  all  such  enterprises. 

The  Argonauts  were  doubtless  in  search  of  something 
more  than  n  ^*  golden  fleece,''  and  the  ^^  labors  *'  of  Hercules 
may  be  taken  to  represent  a  far  more  practical  phase  of 
human  life  than  the  slaying  of  monsters  or  the  bringing  of 
apples  from  the  Western  Oarden.  All  these  legends  and 
traditions  are  either  embellished  accounts  or  alle^rleol  t^\v 
reseutationB  of  human  activities)  at  \\i^  ia^axA».>assi3k.  ^V^^^sv^ 
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hai  lain  the  dcrira  lor  •equfaWon^^he  plgiwre  of  powh^ 
They  are  hiitoriea  of  eonukieidal  ofent^  peiBfeid  iMk  tm 
pendl  of  the  Imagliiatioii. 

Bat  all  this  oommerao^  this  tnffle  in  vnftal  ooonMdkhv 
these  nantieal  expeditions^  thaw  ofirland  eamynm^  Imd  bsa 
going  on  forages  before  the  b^gimdng  of  Usfeoiyy  beiorslha 
disooverjr  of  any  means  of  wMbm  eomachmfaathm,  lUr 
universal  neeesd^  rendered  them  eompanittvdij  sssne 
against  the  inflnenees  of  war  and  poUtleal  Tloiasitiidew  IVUi 
the  expansion  of  prodnetlTe  indostries^  and  tlie  rrii1tt|flh' 
tion  of  the  prodnots  boUi  of  growdi  ttid  aiaini£s0tu%  Ike 
peopling  of  new  and  distsat  oontineiits^  and  the  genend  in- 
crease in  the  wealth  and  improrement  in  the  eondMoa  of 
mankind,  the  labor  of  transportation  assnmed  Teiy  much  en> 
laiged  proportions,  and  those  things  which  at  first  formed 
the  chief  objects  of  commerce  became  reduced  to  a  idatiTelj 
insignificant  proportion  of  it. 

The  closer  division  of  labor,  which  is  the  necessary  result 
of  more  perfect  social  organization,  rendered  the  wm^  of 
transporting  all  products  a  special  industry,  and  gave  birth  to 
that  wonderful  internal  commerce  whidi  we  now  beholdi 
while  it  raised  foreign  commerce  from  the  condition  de» 
scribed,  of  half-adventurous  expeditions  and  overland  cars* 
vans,  to  one  in  which  regular  lines  of  steam  and  sailing  vci- 
sels  perpetually  plow  all  the  seas,  and  exdiange  on  a  grand 
scale  the  natural  and  artificial  products  of  all  parts  <^  the 
globe,  giving  employment  to  millions  of  human  beings. 

It  would  be  improper,  in  a  work  eeeking  the  causes  and 
conditions  of  social  progress,  to  mention  the  subject  of  eoai» 
merce  without  pointing  out  some  of  its  indirect  moral  as 
well  as  its  direct  economic  effects.  The  chief  indirect  Influ- 
ence which  it  has  exerted  has  been  In  the  extension  of  man^s 
knowledge  of  the  physical  geography  of  the  earth.  It  has 
been  the  most  effectual  agency  that  has  operated  in  thii 
direction.  Wlulc  \t  \a  ^to\m&\%  >Sa»X.  \\»  mere  increase  of 
aumbera  would  ba^e  e^catxwia?!  %Rft«tK^\^^  ^^  ^^m^a^V 
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of  the  whole  world ;  while,  if  the  doctrine  of  the  common 
origin  of  all  men  be  true,  it  most  long  ago,  and  before  the 
age  of  either  history  or  commerce,  have  virtually  done  this ; 
still  it  ia  mainly  through  commerce,  through  these  expedi* 
tiona,  voyages,  and  weilth-seeking  adventures,  that  the  more 
civilized  parts  of  the  world  have  been  made  acquainted  with 
the  ezistonoe  of  other  parts  and  their  loss  oiviliied  inhabit* 
aiits»  Nothing  did  so  much  to  inform  the  ancients  of  the 
physical  and  ethnological  condition  of  Europe,  Asia,  and 
Africa  as  these  voyages  in  search  of  tin,  copper,  amber,  spices, 
gold,  and  silver.  And,  when  the  new  era  of  oceanic  discov- 
eries began,  it  was  the  same  motive,  guided  by  increased 
knowledge,  which  led  Columbus  and  his  contemporaries  to 
the  Western  hemisphere.  The  immortal  Genoese,  with  his 
belief  in  the  rotundity  of  the  earth,  promised  Ferdinand  and 
Isabella  that  he  would  reach  the  rich  land  of  spices  by  a 
westward  voyage,  and  when  the  welcome  coast  of  San  Salva- 
dor rose  on  bia  view  he  was  certain  that  he  was  beholding 
the  eastern  shores  of  India  I  Nor  was  he  undeceived  after 
landing,  nor  after  twice  more  repeating  his  voyage  across  the 
Atlantic,  but  to  the  last  moment  of  his  life  maintained  that 
he  had  discovered  a  route  by  the  west  to  tb''  South  seas. 
There  is  little  doubt  that  the  prior  settlement  of  America 
by  Europeans  in  the  eleventh  century  was  likewise  the  result 
of  commercial  enterprise,  since  the  Northmen  were  famous 
for  voyages  of  traflSc.  So,  too,  in  looking  back,  we  are  apt 
to  forget  that  the  brilliant  discoveries  of  the  Cabots,  the  Cor- 
tereals,  of  Hudson,  Pa  vis,  Baffin,  and  Ross,  in  North  Amer- 
ica, were  made  in  attempting  to  find  a  northwest  passage  to 
the  East  Indies,  were  purely  commercial  in  their  character, 
and  had  as  their  motive  the  universal  love  of  gain. 

Besides  the  knowledge  which  the  voyages  of  these  men  ' 
and  their  co-laborers  brought  to  light  respecting  the  Arctic 
regions,  still  more  important  polar  discoveries  were  the  re- 
sult of  the  notorious  efforts  so  persistently  made^  thron^Ko^^t 
M  period  of  a  century  and  a  quarter,  to  ^XaX^v^  i^\iQt;^^»sS 
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piMtge  to  the  Mine  eaantry  of  wialth  md  boimtj.  Tnm 
tho  Engliih  expedition  of  WiUoughby  and  diaaeilor,  is 
1558,  to  the  Dnteh  expedition  of  Wood^  so  le«  thu  nint 
distinct  expeditions  were  fitted  out  end  sent  on  this  perOoii 
undertaking.  But,  slthongh  sll  these  attempts  jMoved  whoDj 
f raitlessi  snd  neither  a  northeast  nor  a  northwest  pasM^  to 
the  Indies  hss  erer  yet  been  eflEeotedi*  who  shall  a^r  that  all 
the  hbor  and  soffsdng  which  these  expeditioos  oeaaslomil 
hare  not  been  amplj  rewarded  in  the  tasi  gecgfapUeal  and 
other  scientific  diacoTeries  to  which  ihqr  have  led  t 

Neither  ought  I  to  omit  mention  of  the  extensiTO  eoatit 
bntions  which  commwoe  has  yielded  to  ethnidogj  and  sBthn^ 
polog7,  not  to  speak  of  other  sdenees  which  haTO  been  en* 
ablcd  to  extend  themielTca  along  its  lines  of  mardu  The 
intercourse  with  foreign  peopleci  with  strange  and  peculiar 
races,  has  exerted  an  influence  upon  all  thus  brought  in  coo- 
tact  which  it  would  be  impossible  adequately  to  measure. 
That  universal  blending  snd  intercommunication  of  Idas 
manners,  snd  customs,  which  traflSc  produces  smoqg  the 
most  widely  different  peoples,  sll  of  which  must  possess  the 
one  common  quality  snd  bond  of  unity,  the  love  of  gidn^ 
exerts  on  influence  which  can  not  but  be  liberalizing,  ciTilix- 
ing,  and  elevating.  The  intercourse  of  nation  with  nation^ 
of  man  with  man,  of  thought  with  thought,  has,  by  a  law  of 
mind,  a  distinct  tendency  to  the  e%'olution  of  new  ideas,  the 
sharpening  of  wits,  and  the  increase  of  intelligence.  Com- 
incrce,  as  the  vehicle  of  human  experience,  is  a  great  dvilix- 
ing  agency. 

Exchange. — ^The  second  class  of  accessories  to  production 
embraces  those  who  are  engaged  in  the  mere  exchange  proper 
of  coniinoditiee.  They  are  the  mercantile  cUss,  in  a  restricted 
sense.  As  producers  become  too  busy  with  their  special 
work  to  find  it  profltable  or  convenient  to  engage  in  the 
exchange  of  their  productions,  they  naturally  intrust  this 

*  /  bare  allowsd  ttdi  ^vsiMfit  Xo  «luA^m^^^Mc^«a  ^t%»  Om  wliolt 
IS7I  aad  1S74,  or  six  ycais  \Mtof%  >3kM  ^M^ma^L'^'A  ^txH^e^i^ 
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labor  to  othern.  The  oonaumer  b  too  far  away,  and  there* 
fore  there  miiBt  be  a  transporter,  but  it  Ib  found  inconven- 
ient to  transport  direct  from  the  producer  to  the  consumer, 
and  hence  the  plan  is  adopted  of  transporting  from  various 
producers  to  one  exchanger,  from  whom  the  consumer  pur- 
chases. Sometimes  a  second  transportation  takes  place,  viz., 
from  the  exchanger  to  the  consumer,  which  may  be  done 
by  either  the  one  or  tie  other,  or  by  a  second  transporter; 
but  usually  the  place  of  exchange  is  near  the  place  of  con- 
aumption,  though  it  may  be  remote  from  the  place  of  pro- 
duction. Very  frequently  there  are  two  or  several  ex- 
ehangers,  the  first  of  whom  usually  exchanges  products  in 
gross  or  at  wholesale.  The  existence  of  great  commercial  en- 
trepdts  renders  this  necessary.  Toward  these,  as  the  hearts 
of  the  system,  all  the  products  of  the  world  are  conveyed  by 
a  sort  of  venous  circulation,  and  from  them,  by  a  corre- 
sponding arterial  circulation,  they  are  distributed  to  the 
imaller  centers,  and  there  retailed  out  to  individual  pur- 
chasers. The  wealth  of  the  world  thus  seems  to  flow  in  a 
system  which  is  provided  with  appropriate  organs,  each  of 
which  performs  its  independent  function. 

Exchange  is  a  mode  of  acquisition,  a  means  of  gain.  The 
value,  or  rather  the  price,  of  a  commodity  is  increased  every 
time  it  is  exchanged.  This  may  bo  effected  in  several  ways. 
The  most  natural  and  simple  method  is  by  constituting  the 
exchanger  the  mere  agent  of  the  producer  and  remunerating 
him  for  his  services.  The  amount  paid  the  agent  is  then 
added  to  the  price  of  the  merchandise.  The  next  most 
simple  method  is  to  compensate  the  agent  by  a  commission 
computed  upon  the  value  of  the  goods,  which  is  by  him 
added  to  it  when  sold.  But  the  most  common  way  consists 
in  the  absolute  sale  of  the  product  by  the  producer  to  the 
merchant,  who  adds  to  it  as  much  as  the  circumstances  of 
competition,  etc.,  will  admit  of,  and  transfers  it  again  abso* 
lutely  to  the  second  purchaser,  and  so  on^  till  It  t^iasAvRA  ^^ 
partjr  who  ia  to  derive  direct  bene&t  itom  \\^   '^^j^^  ^^' 


SSOHAHQS.  in 

venience  of  this  methodi  •■  well  ti  Iti  Omdmntagm^ « 
apparent  The  piodiieer  It  relieved  ftom  ell  the  imprnd 
bility  of  leeing  hit  produetioiit  ditpoted  of,  and  tfaii  if  a 
decided  advantage ;  but  the  vender  it  thut  fieqnendj  cb> 
abled  to  add  a  mneh  greater  inorament  to  tbdr  prlot  dm 
is  sufflcient  jntily  to  eompenaate  him  for  bia  labor.  T^ 
he  is  held  in  ohedc  by  oompetitioiii  and  1^  fear  leat  it  mij 
perish  on  hit  hands,  bnt,  by  eo-operating  with  others  ste 
ated  similarly  with  himselfi  a  oonoerted  plan  la  easily  s^ 
rangedi  by  which  all  are  enabled  to  demand  mora  thsa 
a  commodity  is  worth.  This  concert  of  aetioQ  la  eslhd 
monopolyi  or  at  loatt  it  it  of  the  nature  of  monopolyi  in 
which  all  thus  leagned  together  oonstitate  a  tort  of  corpo- 
ration. NoW|  the  mere  transfer  of  prodnett  it  a  very  low 
order  of  labor.  The  mental  qualities  required  to  perform  it 
are  of  the  most  ordinary  and  inferior  kind.  A  certain  de- 
gree of  skill  may  be  acquired  in  this  as  in  all  other  things, 
and  more  in  the  sale  and  exchange  of  some  articles  than  of 
others,  yet  there  is  in  mercantile  business  no  such  merit,  no 
such  useful  quality*  required  as  in  the  production  of  the 
objects  sold.  In  a  perfect  social  state,  therefore,  the  lowest 
compensation  would  be  allowed  for  this  species  of  labor. 
On  the  contrary,  we  frequently  find  this  labor  more  highlj 
rewarded  than  any  of  the  most  thoroughly  trained  mechan* 
ical  profesBions.  It  is  the  mercantile  class  which  most  rap- 
idly absorbs  wealth,  and  which  usually  produces  the  men 
of  princely  fortunes.  It  is  a  rare  occurrence  for  the  most 
thorou^j^lily  skilled  artisan  to  amass  a  large  competency  by 
the  diligent  prosecution  of  his  trade,  but  it  is  a  common 
thing  to  8cc  mere  dealers  in  the  products  of  such  skill  be> 
come  millionaires  by  reason  of  large  profits  secured  bj 
shrewd  management. 

Again,  there  is  no  doubt  that  the  machinery  of  exchange 

has  become,  in  all  advanced  civilizations,  far  too  complicated, 

and  is  absorbing  and  dW^ttviv^  from  productive  industiy 

much  too  large  a  pro]pot\iou  <jl  ^^  Ys^^^aJcvssii.  ^^vc&sjs^^ 
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indnstry  alone  can  maintain  the  life  of  society.  All  other 
ii^dnstries  are  taxes  upon  this  to  the  precitje  extent  to  which 
tliev  draw  off  from  the  numbers  engaged  in  it.  They  are, 
therefore,  in  the  abstract,  evils,  and  should  only  be  tolerated 
an  far  as  they  are  absolutely  necessary  to  secure  the  full 
enjoyment  of  the  objects  of  production.  Exchange  is  not 
only  secondary  and  subordinate  to  production,  it  is  a  mere 
incident  to  the  separate  local  condition  of  consumers.  And 
the  same  is  true  of  commerce  and  finance.  But  I  am 
now  considering  exchange  in  its  legitimate  bearings  only, 
and  shall  presently  treat  of  all  forms  of  distribution,  more 
especially  in  their  illegitimate  consequences  as  modes  of 
acquisition.  The  necessity  of  a  system  of  exchange  is  obvi- 
ous, and,  even  if  it  were  confined  within  its  legitimate  limits, 
it  would  constitute  a  great  industry,  and  occupy  a  large  part 
of  the  human  race. 

Little  can  be  said  of  the  indirect  moral  advantages  which 
grow  out  of  this  industry.  Its  influence  upon  character  is 
rather  softening  than  dignifying.  It  stimulates  no  romance 
or  adventure,  leads  to  no  discoveries,  arouses  no  great  pas- 
sion but  that  of  avarice.  Still,  the  ambition  to  succeed  in 
business,  so  strong  in  the  mercantile  world,  is  a  healthy  one, 
and  is  sufficient  to  sustain  thousands  of  active  lives. 

Finance. — TVe  pass  now  for  a  moment  to  what  we  may 
call  the  financial  industry.  The  necessity  for  a  medium  of 
exchange  and  the  genesis  of  finance  have  already  been 
touched  upon  in  the  present  chapter.  The  success,  however, 
of  the  financial  industry  depended  wholly  upon  its  being  a 
means  of  acquisition.  Before  it  could  be  made  available  as 
a  social  economic  institution,  it  must  be  placed  upon  a  foot- 
ing which  should  be  profitable  to  those  engaged  in  it.  This 
was  the  first  condition  of  its  existence.  The  mere  manu- 
facture of  this  medium,  the  mining  of  metals,  the  stamping 
of  coins,  the  manufacture  of  paper,  and  the  printing  of  paper 
currency — all  these,  as  the  creation  of  useful  cou\iivQd\lv5i,"^>V5«!- 
long  to  productiouy  and  those  engagedmtiJcL«iaVi^^"^'«'^^^ 
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tive  elmea.  To  tUii  of  ttmtwe^  ii  ineideiit  dio  nataitl  praftt 
which  aceniet  to  prodnotiTe  labor.  Bat,  addo  from  thk|  ft 
was  neccMary  that  a  profit  attach  to  the  more  manipohitioiii 
80  to  speak;  of  the  mediam  of  ezehaoge.  The  adoption  of 
lach  a  mediam  implies  a  demand  for  it  saflkient  whollj 
to  withdraw  the  labor  of  some  from  the  other  industries. 
The  increased  recognition  of  the  advantages  of  this  imd- 
tntion,  and  the  multiplied  complications  growing  out  of  its 
general  introduction,  still  further  enlaiged  the  scope  of  the 
financial  industiy,  until  it  at  length  reached  the  enormous 
msgnitude  snd  importance  with  whidi  modem  sodetj  hss 
endowed  it  And,  although,  as  we  shsU  presently  see*  this 
importance  Is  greater  than  it  deserres  to  be,  nerertheless  it 
can  not  be  denied  tliat  the  legitimate  functions  of  finance, 
as  a  convenient  device  for  f adlitatbg  exdiange  and  distri* 
bution,  are  very  essential ;  and  the  number  of  individuals 
really  required  to  give  it  its  maximum  efficiency,  as  a  ser- 
vant of  man,  must  be  large  and  respectable.  For,  besides 
thoso  actually  employed  in  handling  money,  there  is  the 
long  train  of  consequential  agents  required  to  perform  the 
incidental  but  more  bborions  duties. 

The  term  ^  money  ^  possesses  a  very  extensive  application^ 
and  may  be  used  to  designate  not  only  the  original  medium, 
possessing  as  it  must  an  intrinsic  value  equal  to  that  which 
it  is  employed  to  represent,  but  every  kind  of  current  or 
negotiable  paper,  stock,  security,  or  collateral,  which  is  the 
representative  of  value,  and  convertible  into  specie  or  mer> 
chandise.  Any  oblijration  to  transfer  to  another  a  specified 
amount  of  value,  whether  it  be  in  the  fonn  of  a  current 
bank-note  or  merely  a  registered  account,  belongs  essentially 
to  the  financial  department  of  human  industry ;  and  hence 
there  should  be  accredited  to  that  department  all  those  en- 
gaged in  the  exchange,  circulation,  n^otiation,  and  registra- 
tion of  such  obligations. 

Boyow\  its  direct  advtLtita^jc^,  still  less  can  be  claimed  for 
the  financial  than  for  lYie  m«<3MxXi^^>S3A»i^'n*  ^5^\f«\^»2<»L 
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teDdencj  is  to  magnify  the  importance  of  that  which  adds 
nothing  to  tlie  general  wealtli,  and  to  stimulate  a  hope  and 
an  effort  to  secure  value  without  producing  it.  At  the  same 
time,  it  is  as  barren  of  inspiring  and  ennobling  elements  as 
it  is  possible  for  an  industry  to  be. 

DISTRIBUTION  AS  A  MODE  OF  ACQUISmON. 

It  remains  to  take  a  summary  view  of  the  three  distribu- 
tive  industries  as  modes  of  acquisition,  with  special  reference 
to  their  general  influence  upon  society.  When  it  is  said  that 
ihey  are  necessities  to  the  development  and  even  to  the 
maintenance  of  the  race,  tliat  they  were  the  spontaneous 
ou^rowths  of  social  conditions  demanding  them,  and  that 
they  have  well  and  thoroughly  performed  their  respective 
functions,  none  too  high  a  eulogium  has  been  pronounced 
npon  their  direct  and  legitimate  influence  on  civilization. 
But  I  have  gone  further,  and  pointed  out  the  indirect  influ- 
ences, both  good  and  bad,  which  arc  to  be  justly  ascribed  to 
these  extensive  and  important  industries.  The  nieagerness 
with  which,  in  so  summary  a  treatise,  I  was  compelled  to 
perform  this  latter  task,  seems  to  require,  as  a  supplementary 
consideration,  that  a  few  words  be  devoted  to  a  somewhat 
more  minute  examination  of  the  most  important  of  these 
indirect  consequences,  and  particularly  such  as  have  grown 
up  in  virtue  of  the  character  which  these  industries  assumed 
as  modes  of  acquisition. 

I  have  heretofore  dwelt  especially  upon  the  important 
principle  that  the  preservative  forces  impel  men  only  to- 
ward the  single  end  of  securing  the  objects  of  desire,  that 
they  possess  no  moral  or  rational  qiialitj',  never  inquiring 
into  the  justice  but  only  into  the  feasibility  of  a  scheme. 
The  result  of  this  is  the  perpetual  clash  of  interests,  and  the 
certain  triumph  of  the  stronp^r.  It  is  the  operation  of  this 
principle  which  has  produced  such  important  consequences 
in  the  history  of  distribution.  We  have  already  seen  that 
every  opportunity  of  securing  these  oV>yic\&\\^jj^\i«s5.Tv  ^vi*i^ 
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upoDy  and  ereiy  avaiUUe  meant  to  thia  end  emplojed.    Hie 
foroiblo  wroating  of  the  deaiied  objeeta  bj.the  piqnrfed^ 
Btronger  from  the  weaker  met  with  a  eheek  at  the  haadsdE 
government,  which  waa  inatitnted  for  the  poipoae^  and  At 
physical  force  impeHing  to  tfaete  acta  waa  commoted  into  a 
more  and  more  modified  form  of  intelleetnal  foretu    Con- 
ning took  the  phuse  of  mntcle»  and  exhanated  ereiy 
of  obtaining  all  forma  of  wealth.    All  embarked  in  the 
cnterprite  of  getting,  bat  in  different  waja.    Thoae  who 
chose  the  modest  part  of  prodncing  wealth  were  plaotd 
under  comparativelj  litde  temptation  to  grasp  move  thtn 
the  true  valae  of  theur  labor ;  while  thote  whoataigned  them* 
selves  to  the  non-prodneing  division  of  aodetj  aoon  foonl 
themselves  in  the  enjoyment  of  greater  or  lesa  fadlitiea  for 
inequitably  augmenting  their  gains.    That  such  was  the  case 
was  the  fault  neither  of  the  individuals  nor  of  society.    It 
was  simply  due  to  the  state  of  things  in  an  nnconsdons 
universe  (vol.  ii,  p.  5),  which  must  necessarily  be  attended 
with  pain  and  inconvenience  to  those  who  chance  to  exist 
under  unfavorable  conditions.    More  philosophically  consid- 
crcd,  it  constitutes  one  of  the  inadaptations  of  things  to  cir> 
cumstanccs,  one  of  the  imperfections  of  the  social  system^ 
one  of  the  discords  between  force  and  feeling — a  certain  in* 
crease  of  which  would  render  social  progress  and  human 
existence  impossible,  and  enough  of  which  would  annihDate 
all  life,  as  it  once  prevented  its  evolution. 

The  key  to  the  difficulty  lies  in  the  circumstance  that 
tliose  engaged  in  the  distribution  of  wealth  come  in  contact 
with  such  large  amounts  that  they  can  not  resist  the  inclina- 
tion to  absorb  into  their  own  possession  a  proportion  greater 
than  is  sufficient  to  constitute  a  just  compensation  for  their 
labor.  Neither  have  the  means  been  yet  devised  to  prevent 
this.  To  do  so  is  the  problem  of  social  economy.  The  com- 
binations, co-operations,  and  monopolies  already  established 
bjr  fiijrewd  distributors  of  wealth  have  become  so  extensive 
and  cuniph'cated  that  \t  luoj  tcs^vc^  ^  ^xi^T^^nis^\5e^^^. 
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tion  to  OTertkrow  them.  These  induBtrica  have  absorbed  the 
moat  aeate  minda  of  the  world,  because  they  were  the  levers 
•of  power  which  iiitellectaal  force  could  lay  hold  of.  They 
have  maintained  their  grasp  by  dint  of  every  available  fonu 
of  deception,  misrepresentation,  and  strategy,  which  is  all 
within  the  legitimate  sphere  of  natural  law.  The  most  po- 
tent of  all  the  influences  wielded  by  them  is  that  of  securing 
the  acquiescence  of  the  victims — for  it  is  a  thankless  task 
to  labor  for  the  emancipation  of  a  willing  slave.  This  ob» 
Joct  the  distributors  of  wealth  have  accomplished  by  the 
manufacture  of  a  public  sentiment  favorable  to  their  inter- 
«8ts.  This  has  been  done  so  successfully  that,  in  this  ago 
of  pretended  practical  life,  any  remark  bearing  upon  the 
greatest  eoc'noniic  problem  of  society — viz.,  the  equitable 
remuneration  of  labor  and  distribution  of  wealth — is  at  once 
branded  as  ^^socialistic''  and  ^*  visionary,''  as  well  by  those 
who  suffer  as  by  those  who  profit  by  this  state  of  things 
(vol  ii,  p.  602). 

This  exercise  of  power  by  the  cunning  and  rich  has  be- 
gotten a  hierarchy  as  marked  as  the  exercise  of  political  or 
ecclesiastical  power  ever  occasions.  It  has  actually  resulted 
in  endowing  the  non-productive  industries,  which  are  really 
nothing  more  than  the  mere  incidents  of  production,  with  a 
far  higher  S4X!ial  rank  and  respectability  than  the  productive 
industries  by  which  all  wealth  is  created.  Not  only  does 
greater  gain  come  into  the  possession  of  those  whose  duties 
require  no  skill,  no  apprenticeship,  and  only  a  very  low 
order  of  intellect,  but  these  occupy  a  higher  social  sphere, 
and  both  demand  and  secure  the  esteem  of  all  classes  as  su- 
perior to  those  who,  by  acquired  skill,  create  the  wealth  of 
the  world.  The  poor  mechanic  is  taught  to  look  up,  as  to 
superior  beings,  to  the  wealthy  merchant  and  banker,  who 
have  grown  rich  by  the  mere  handling  of  the  objects  which 
he  has  produced. 

And  yet  even  these  are  not  the  "wot^  ^fii!AR«jjkKw«^  ^ 
tbis  law.    Its  tendency  is  to  depTodatA  l^TcAuc^xox^^^»«^•  ^ 
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draws  away  the  beat  minda  from  prodncttTe  labor,  and  ifr 
duces  them  to  waste  their  time  in  qieealatima—- fnrftkas  as- 
cept  for  their  own  temporary  gain— with  the  wealth  alieadtjr 
created*  It  pre^enta  the  inteUeetnal  and  moral  ekvalion  of 
produoersi  thus  direetly  deteiioFating  the  qnalitj  and  dimiB- 
ishing  the  quanti^  of  tlie  wealth  piodnoed.  If  liaa  tins 
worked  a  complete  leveraal  ci  the  proper  order  of  tUi^ 
honoring  and  rewarding  the  leaat  worthy,  and  degrading  nd 
deteriorating  the  truly  meritoriona. 

As  these  facta  are  the  natural  reanlt  of  tlie  operation  of 
the  social  forces,  it  ia  evident  that  thay  can  be  remedied  ia 
no  other  way  than  by  tlie  eoimteracting  inflnenee  of  othsr 
opposing  forces.  The  poaslbility  of.  these  evils  wUflh  has 
been  ascribed  to  the  mental  force  can  be  precluded  by  a 
counter  mental  force.  It  is  not  only  because  some  men 
are  wise  that  they  are  able  to  accumulate  wealth  withoot 
earning  it;  it  is  equally  because  others  are  unwiae.  In  a 
wordy  the  entire  anomaly — the  evil  itself — is  due  to  the  in- 
equality which  exists  in  this  power  of  acquisition,  in  this 
cunning,  or  shrewdness — this  mental  force.  To  prevent  it, 
the  producer  must  be  armed  as  well  aa  his  enemy.  Pro- 
vided with  the  requisite  knowledge,  he  will  not  be  deceived 
(vol.  ii|  p.  537).  As  in  politics,  the  victims  of  power  are 
BO  because  they  are  ignorant  of  their  own  interests,  nnoe 
the  ultimate  power  lies  with  the  people,  so  in  the  rule  of 
wealth  it  is  the  ignorance  of  the  victims  which  renders  it 
possible  to  keep  them  so.  Co-operation  is  as  easy  for  the 
producers  as  for  the  non-producers,  but  they  do  not  under- 
stand it  as  well ;  and,  if  they  understood  it,  they  would  lack 
the  intelligence  to  carry  it  into  practical  effect.  They  are, 
as  a  whole,  it  must  be  confessed,  a  less  intelligent  class. 
They  receive  less  education  in  youth  and  none  at  all  after- 
ward. Their  apprenticeship  is  taken  from  their  schooldays, 
and  when  active  life  is  begun  it  requires  so  many  hours  of 
labor  per  day  to  earn  aWveV^ocAxJoal  t^^^  time  or  energy  ia 
Ivft  for  intellectual  \mipto^em«oX-   TVia  \\\ft  ^^.  ^^  ^SSa& 
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artiflan  is  one  of  unremitting  toil.  It  is  quite  otherwise  with 
those  who  lire  on  the  productions  of  others.  Their  incomes 
are  so  much  krger  that  they  can  afford  their  children  a  lib- 
eral education,  and  find  much  leisure  for  general  mental  cul- 
tivation and  current  information  in  connection  with  their 
business.  This  is  the  secret  of  their  success  in  maintaining 
their  hold  upon  the  wealth  of  the  people.  What  could  be 
more  monstrous  to  the  mind  of  one  wholly  unacquainted 
with  the  inequalities  of  society,  and  unaccustomed  to  hear  of 
the  natural  superiorities  of  certain  classes  of  people  over 
others  resembling  them  in  all  apparent  respects,  than  to  be 
informed  that  the  venders  of  goods  were  able  to  earn  twice 
MM  much  in  half  the  time  as  their  producers ;  that  by  means 
of  co-operation  and  monopoly  those  who  merely  carry  mer- 
chandise from  one  place  to  another  are  able  to  make  immense 
fortunes  in  a  few  years  at  the  expense  of  those  who  consume 
it  I  Such  a  person  as  we  have  supposed  would  first  ask  why 
such  a  state  of  things  was  tolerated,  but  upon  a  thorough 
examination  would  find  that  it  was  not  only  tolerated  but 
acquiesced  in  without  a  suspicion  on  the  part  of  those  who 
suffer  most  that  any  thing  was  wrong.  We  thos  have,  in  the 
history  of  the  three  great  non-productive  industries  just  con- 
sidered, another  illustration  of  the  general  truth  that  out  of 
every  useful  and  necessary  institution  there  will  sooner  or 
later  grow  indirect  consequences  of  a  disadvantageous  char- 
acter  which  go  far  to  neutralize  the  benefits  secured.  And 
so  long  as  society  is  imperfect  (and  it  never  can  be  perfect), 
this  must  continue  to  be  the  case  to  a  degree  proportionate 
to  that  imperfection.  The  great  social  forces  will  go  blindly 
on,  regardlcM  of  the  unpleasant  feelings  which  their  action 
produces,  and  can  only  be  held  in  check  by  opposing  forces. 
These  oppoeing  forces  can  only  be  of  three  kinds :  1,  the  same 
force  excrte«i  by  other  individuals  in  a  counter-direction ;  2, 
rational  forces ;  and,  8,  sympathetic  (altruistic)  forces.  The 
first  of  theM  is  best  secured  by  w\\a\.  wt^  ^.'8iJ\^\  a\lTa<^\^\^^ 
fft^asures  (sttpra^  p.  89  et  9eq.\  wYi^reVij  ^N«t^  ^ii^vsw^xwvec 
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upon  the  righti  of  motbw  is  foOomd  If  enlifai  tamt- 
quencos  whi^  oan  ba  foreMon,  tnd  wUdt  am  ■■*''«*ift  te 
conctenct  it  in  Jidviiuie ;  and  hf  tgnaUnttf  wwtwwii^  whU 
gire  each  the  power  to  «net  podtfn  bmiefB  to  ladi  «■ 
oroaeliiHonti.  The  •eoond  oomH  through  timcmtiwm^  mtlA, 
b;  e^uaUilng  tha  IntsUigann  of  ■!!»  mdan  ImpoariUt  Aon 
iofringementi  of  rl^ta  wUoh  obtain  thair  Uoaaas  IIiiod^ 
BQpcrior  ootuiing  mi  intaUigaoee.  Tha  third  la  tht  mdt 
of  high  mental  and  moral  anltlratioB,  qnlekenlng  ths  aaul- 
bilitioB  to  a  degrw  whleh  rendura  the  pafai  experineed  h 
obecrving  the  aiifieriiigi  of  othan  greater  than  that  of  for^ 
going  the  pleainro  afEordad  hj  de^rlng  another  at  a  ri^d. 
Such  a  force  la  not  a  niTth,  neithCT  !■  It  tha  oommon  flontt- 
tion  of  all  enlightened  moo. 

I  have  now  passed  in  review  all  the  forms  of  Indnttiy 
which  are  directed  toward  the  acquisition  of  the  ohjeeta  of 
hnnuui  desire,  and  considered  at  some  length  the  two  great 
claescfl  of  society,  producers  and  accessories  to  prodoetion. 
It  is  by  the  labor  of  these  chuaes  that  nian  has  been  enabled 
to  acquire  a  firm  footing  upon  the  globe,  and  by  it  that  all 
the  great  results  of  civilization  have  been  accomplished. 
Guided  bj  intellect  and  propelled  by  want,  the  hnman  spe- 
cies has  built  np  this  great  ecooomio  system,  and  woriced  ont 
its  complicated  details. 

pAXAflTTES. 

It  might  be  snpposed  that  the  analysis  above  made  of  the 
various  classes  of  society,  with  reference  to  the  modes  of 
acquisition  adopted  by  mankind,  would  exhaust  tha  subject 
and  embrace  them  all.  Bat,  unfortunately,  this  Is  not  the 
case.  Slid  we  find  onrselvcs  compelled  to  speak  of  a  ehus 
which  is  not  only  non-producing  but  non-industrial.  To  con- 
nect the  two  terms,  and  speak  of  a  non-IndnstTial  mode  of 
acgni'aition,  may  K)\m4  ■^nAonVcai  M  twA  paralogical.  But 
tfieplam  fact  ia,  that  there  a»B«m'i'«»i*'AM»^iftMKwl^ 
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witliOQt  indubtry.  It  does  not  follow  that  these  non-indua* 
trial  gainers  of  wealth  are  all  indolent,  inert,  and  inactive. 
.Bat  all  activity  is  not  industrj.  The  entire  compass  of  that 
term  has  been  embraced  when  we  name  the  producers  and 
those  accessory  to  production.  Mere  activity,  however  great 
and  however  successful,  in  amassing  wealth,  is  unworthy  of 
the  name  of  industry,  unless,  in  some  way,  eitlier  directly  or 
indirectly,  it  contributes  to  the  increase  of  wealth,  t.  e.,  to 
the  increase  of  the  enjoyment  of  the  objects  of  prDduction 
upon  the  whole.  Energy,  however  great,  expended  in  secur- 
ing the  transfer  of  wealth  from  one  oonsumor  to  another, 
whereby  the  sum  of  enjoyment  is  left  the  same  as  before, 
and  only  diminished  in  the  one  to  be  increased  in  the  other, 
is  no  industry.  The  distinction  should  be  carefully  made 
between  this  class  of  cases  and  that  in  which  the  transfer  is 
from  those  who  can  not  enjoy  it  to  those  who  can.  This 
latter  case  is  but  the  general  one  of  transportation  from  the 
producer,  who  can  not  consume  all  he  produces,  to  the  con* 
aumers  at  large  who  can.  Activity  exerted  in  this  direction 
is  accessory  to  production,  since  value  must  ultimately  bo 
raeasured  by  enjoyment,  and  material  objects  must  b'3  pres- 
ent to  be  enjoyed.  The  non-industrial  oi*  parasitic  classes 
are  often  the  most  active  and  energetic.  They  are  usually 
the  best-informed  classes  of  society,  and  are  wpnderf uUy  suc- 
cessful in  creating  the  belief  that  they  are  the  most  import- 
ant of  all  the  social  elements. 

'As  soon  as  the  amount  produced  began  at  all  to  exceed 
the  immediate  requirements  of  life,  a  struggle  commenced 
for  the  possession  of  the  surplus.  The  methods  employed 
were  as  varied  as  the  human  brain  was  fertile.  In  the  rudest 
form  they  consisted  in  forcible  seizure,  variously  practiced, 
and  gradually  softened  down  into  milder  and  milder  methods, 
till  they  finally  assumed  the  form  presented  to-day,  whereby 
thousands  of  people  live  in  luxury  and  amass  vast  wealth 
without  adding  any  thing  to  the  wealtUol  xVl^h^^^W  ^  v^ 
human  enjoyment 


WAR.-oovsBNaa&(T.  in 

toqnbition.  And  with  teRttofgr,  nah  m  is  alwi^  At  w^ 
\ect  of  conquest^  thore  alwftjs  eonift  bmi^  oAor  TdnUs 
things— not  only  the  poirer  ofir  pwpb  tad  tlit  fUk  d 
•overolgntyi  but  the  lemnai  of  tribnto  and  twatfani  all  d 
which  go  to  onrioh  tha  ruling  ohinii  who  an  tha  aoDqaami 
themselves*  Until  laeentlji  it  was  eustomaiy  for  tlia  eo» 
querors  to  paroel  out  the  Dsit  landa  amoi^;  fib  moafe  ^aBial 
of  the  military  chieftalna,  and  in  all  hot  the  moat  aul^tSDsd 
nations  this  custom  probaUy  adll  survlvas.  All  Eonps^ 
not  excepting  the  British  IdeSi  has  bisen  s6  paiedad  oo^nd 
much  of  it  more  than  onoa.  Garefdl  study  of  the  agiatfaa 
history  of  India  reveala  the  same  fact  there^  and  it  aeams  ta 
have  been  general  iIiron|j^ioBt  Eastern  and  Cential  Asisi 
The  well-known  subdivision  of  AJoxander^s  Asiatic,  Euro- 
pean, and  African  conquests  constitutes  a  modified  lllustra* 
tion  of  the  general  principle  here  referred  to. 

We  may  regard  war,  then,  strictly  considered,  aa  a  mode 
of  acquisition,  and  as  such  it  has  pkyed  a  most  important 
rdle  in  human  historv. 

Government^  or  StatecrafL — It  may  sound  strange  to  class 
government  among  the  modes  of  acquisition.  Bat,  as  will 
be  shown  in  another  part  of  this  work  (voL  ii,  p.  228),  gov* 
crnmcnt,  like  most  other  human  institutions,  has  been  the 
product  of  egoistic  attempts  on  the  part  of  erafty  individuals 
to  meet  and  supply  a  popular  demand.  It  has  not,  except 
in  this  sense,  been  the  product  of  a  popular  attempt  to  avert 
a  prevalent  evil.  It  is  not  the  victimized  many  who  rise 
en  masse  and  organize  for  their  own  protection.  It  is  the 
keen-sighted  few  who  perceive  the  wants  of  the  many,  de- 
vise means  to  supply  them,  and  anticipate  rich  rewarda  from 
the  befriended  and  grateful  community.  This  reward  is 
proportioned  to  the  success  of  the  scheme,  and  hence  the 
adaptation  of  government  to  public  need. 

Tliis  is  the  essential  quality  and  necessary  genesis  of  gov* 
eramcnt,  which,  like  a\\  ot\\^i  \\x\aw\  matitutiona.  bmi  to  ba 
moved  by  tne  great  natnwi  wasi.  iwssa-  \\.\>3ja  ^vi^Ks^a^ 

40 
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that  it  be  made  a  means  of  sabeiBtence— a  profitable  businew 
—for  those  engaged  in  it  And,  independently  of  any  bene- 
fits seenred  by  it,  it  mnst  be  regarded  as  one  of  the  activities 
of  hnman  life,  having  for  its  object  the  aggrandizement  of 
self.  In  so  far  as  it  is  a  necessity,  in  so  far  as  the  ruling 
eksses  can  be  regarded  as  the  business  agents  of  the  people^ 
government  may  be  considered  an  industry.  As  sucli,  these 
agents  may  be  referred  to  one  or  another  of  the  classes  of  ac- 
cessories to  production  above  described,  or  possibly,  in  a  very 
few  cases,  to  the  producing  class  itself.  To  this  extent  gov- 
ernment is  no  more  than  an  extensive  popular  industrial  es- 
toblishment  (vol.  ii,  p.  245).  But  this  scarcely  at  all  applies 
to  the  so-called  governing  classes.  It  applies,  to  a  greater  or 
less  extent,  to  the  large  number  of  inferior  officers  of  govern- 
ment upon  whom  the  labor  of  this  establishment  falls.  And, 
in  so  far  as  this  labor  is  really  accessory  to  the  production 
of  a  country,  these  should  be  assigned  to  the  industrial 
classes.  A  great  part  of  this  lal>or,  however,  is  done  for  the 
simple  gratification  of  the  caprice  of  superior  officers  and  for 
their  personal  emolument,  and  such  services,  though  not  the 
fault  of  those  who  perform  it,  are  outside  of  our  technical 
definition  of  industry.  The  higher  officers  of  government 
are  usually  mon)  or  less  purely  parasitic.  Tneir  labors,  where 
they  labor  at  all,  add  nothing  either  directly  or  indirectly  to 
the  wealth  of  tlie  country  or  of  the  world.  The  only  effect 
exerted  by  their  activities  upon  wealth  is  to  cause  it  to  flow 
from  various  sources  toward  themselves.  In  countries  not 
republican  in  form  there  is  often  no  claim  made  by  the 
greater  part  of  the  ruling  classes  to  services  rendered  the 
commonwealth.  They  receive  appropriate  titles,  which  are 
accompanied  with  large  revenues  ttom  the  public  treasury, 
and  upon  these  they  live  in  ease,  elegance,  and  luxury,  with- 
out pretending  to  any  kind  of  reciprocal  service.*  Others — 
as,  for  example,  the  Lords  of  the  British  realm — ^have.  by 

*  See  the  ** parable**  of  St  Simon  in  Bienqui*!  ^'Hiitory  of  PoUtifial  Gco^ 
omjTr"  p.  497. 
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Tirtae  of  tbeir  titles,  the  right  to  eit  In  the  Upper  House  bdi]     j 
aggist  in  If^jfialatioD.     Bui,  &s  the;  are  responsible  to  no  odb, 
they  often  make   this  their  opportunity  buttur  to  varrj  out 
the  Uw  of  self-protect ioD,  and  untagonizc,  in  their  own  inter- 
ettB,  the  iBtamts  of  the  ]>cople. 

Only  a  sinall  purt  of  the  duties  of  the  ruling  classes,  vhero  ' 
any  dntiei  are  perf<Hrmeil  it  alt,  out  bs  mUmI  iidHr  tt« 
e^uatic  aotiritiea.  Tbo  bet  !■  p•t«n^.■lld  tin  nMOB  k 
.  plain.  Tha  revennea  of  a  eonntrjr  ar«  a  !it*TjHlr(g  bait  It 
designing  men,  and  tluaa  an  perpetMllj  ibivlag  to  grt 
poaeessioa  of  a  pordon  of  tbetn.  Ity  iimnmnllin  in  fakiS- 
ing  themselvea  in  podtlaoB  oC  power,  tb^y  an  onaUedto 
operate  in  two  direction*:  fint,  in  tlu^  of  [iiiiiimIih  Aen 
revenues ;  and,  secondly,  in  that  of  obtaining  a  lai^ger  dure 
of  tliein  for  thcnuelres.  GoTeramental  poritions,  tfam  ex- 
tending  the  promise  of  large  remunerationa,  and  of  power 
to  increase  them,  become  great  deatderata.  The  goventment 
soon  finds  itself  overran  with  officials,  aud  besi^od  by  infin* 
ential  men  to  make  room  for  more.  And,  aa  all  that  It  ra* 
quired  to  aocompllsh  any  object  Ii  the  reqniiita  power,  tbeee 
ancceed  in  forcibly  enluging  the  circle  <^  governmental  ear 
pacity  and  establishing  themselves  within  it.  All  Ute  attiao- 
tions  are  in  that  direction,  and  especially  the  peenniarj 
attraction.  Unlike  the  ordinary  fields  of  indostrj,  whicik 
must  obey  the  laws  of  competition,  snpply  and  demand,  gov- 
emmcnt  possesses  almost  inexhaustible  resources,  only  limited 
by  the  production  of  the  whole  country  and  the  patience  of 
a  credulous  people  in  bearing  with  taxation,  while  its  real  or 
nominal  functions  may  be  indefinitely  multiplied  and  eit 
larged.  And  thus  It  is  that  every  government  is  always 
drugged  with  sinecares  and  eveiy  indnatiy  burdened  with 
unnecessaiy  taxation. 

Hierarchy,  w  Prie^craft. — Vfo  are  next  to  consider  Am^ 

ardty*  as  a  parasitic  mode  of  act^uisition.    To  prove  it  pai*> 

•  The  Um  Aimtrchy  U  \i««  «*1  Va\»  vA™»i  »»».  g«««-'wfesvwftx-»MMt 
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•itiCy  it  needs  only  to  be  shown  that  it  adds  notliing,  and  aids 
in  adding  notliing,  to  the  production  of  the  objects  of  desire. 
Bat  this  would  be  a  wholly  superfluous  declaration.  The  ben- 
efits which  it  is  believed  that  the  priesthood  confer  are  not  to 
be  enjoyed  in  this  life,  and  therefore  can  not,  by  any  process, 
be  connected  with  human  economy.  If  it  be  said  that  in  a 
certain  sense  the  clergy  are  teachers  of  the  people,  and  should 
be  classed  with  those  who  make  this  their  profession,  and 
from  whom  it  is  acknowledged  there  rise  the  greatest  of 
indirect  benefits  to  material  prosperity,  the  answer  is  that  in 
BO  far  as  they  are  difEusers  of  knowledge  they  are  not  priests. 
It  is  quite  possible  to  combine  several  classes  in  one  and  the 
same  person ;  and,  when  we  class  all  the  priesthood  as  para- 
sitic on  productive  industry,  we  are  regarding  each  in  that 
capacity  alone.  If  any  one  be  both  priest  and  teacher,  or 
both  priest  and  mechanic,  it  is  as  priest  that  we  place  him 
in  the  parasitic,  and  as  producer  that  we  place  him  in  the 
industrial,  class.  But,  if  it  is  claimed  that  doctrinal  teach- 
ing, which  alone  characterizes  the  sacerdotal  state,  adds  any 
thing  to  human  knowledge,  the  position  must  be  rejected 
as  one  wholly  false  and  untenable,  and  for  the  simple  rea- 
son that  by  no  possibility  can  such  teaching  lead  to  better 
method))  of  obtaining  or  creating  the  objects  of  desire. 

If  all  the  religious  training  the  world  has  ever  received 
should  1)0  concentrated  upon  one  community  and  thoroughly 
indoctrinated  into  the  mind  of  every  member  of  it,  it  would 
be  utterly  useless  as  a  means  of  carr}*ing  it  through  an  ordeal 
which  threatened  it  with  famine  or  destruction  from  diiuatic 
influences.  Equally  futile  would  be  the  prayers  of  all  the 
devout  of  the  world  in  such  an  emergency.  Not  one  of  all 
the  wonderful  contrivances  invented  by  man  for  extorting 
subsistence  from  nature,  for  destroying  the  enemies  to  man's 
triumpliant  progress,  for  multiplying  the  objects  of  desire 

things.**  The  word  prieateraft,  ignoring  a  cerUin  popular  itigma  which  it  has 
acquire<l,  more  nloclj  conveys,  through  its  second  component^  the  a^edal  vtaUao. 
ioroirect 
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or  for  neutralising  the  phytiotl  foroet  opentfaig  adTtndjr 
to  human  life,  has  ever  been  attributable  to  tba  kbon  it 
the  priesthood  as  sneh,  and  none  of  these  blessings  ean  e?er 
come,  cither  directly  or  indirectly,  from  diat  soaree.  Yet, 
from  the  infancy  of  the  race,  this  class  of  persons  has  en> 
joyed  a  far  greater  sliare  of  the  fmits  of  industry  than  ths 
producers  of  wealth  themselTes*  Sacerdotal  duties  are,  and 
always  have  been,  a  special  and  exceedingly  lucratiTe  meani 
of  obtaining  a  livelihood.*  They  constitute  a  well-fnarked 
and  extensive  mode  of  acquisition.  It  required  only  a  little 
more  tlian  ordinary  sagacity  to  perceive  that  appeals  to  the 
sentiment  of  fear  respecting  the  unknown,  in  a  state  of 
society  where  so  little  was  known,  would  exert  a  power> 
ful  influence,  and  a  little  calculation  was  sufficient  to  deter> 
mine  tlie  best  means  of  making  this  influence  operate  in 
the  direction  of  conveying  p«.cuniary  value  into  the  pos- 
session of  any  one  who  shouLl  successfully  devise  such  a 
scheme.  The  result  has  been  t'iiat  long  before  history  began 
the  earth  was  decked  with  costly  temples,  and  within  them 
a  well-fed  and  comfortably  clothed  priesthood  sat  enjoying, 
all  unearned,  the  luxuries  vouchsafed  by  toil  and  credulity. 
The  reign  of  this  parasitic  hierarcliy  still  continues  all  over 
the  world ;  and  still,  to-day,  the  hard  labor  of  tlie  Riaaaes, 
juHt  saving  a  subsistence,  is  paying  its  tithes  to  the  support 
of  this  ^reat  non-industrial  class,  and  for  the  erection  of 
o<i8tly  c<1itict»8  which  the  state  exempts  from  taxation,  and 
which  Aervo  no  other  purpose  than  to  be  opened  once  in  each 
week  that  honors  may  be  paid  and  anthems  sung  to  imagin- 
ary deities.  When  we  consider  the  universality  of  this  hier- 
archic system,  it  presents  one  of  the  most  extensive  drains 
which  are  made  upon  the  productive  industry  of  the  world. 

*  The  clergy  of  eerUia  modeni  ProtctU&t  Mcta,  as  the  Methodista»  for  n- 

aniplr,  form  an  eicepilon  to  this  remark,  eicept  lo  the  cane  of  the  higher  cbwtli 

^ignltMrle* ;  a  fact  which  loroe  rr^ninl  at  marking  the  decline  of  th«  retipea^ 

Mud  pointing  to  Ita  fall  whcik  \l  »\m3\  Vxa.'««  crim^xa  V»t&j^  im&k«^  «^V9<(t 

to  lu  pricicboodi 
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There  is  no  more  snocessf  ul  mode  of  acquisition  than  the 
eoelesiafiticaL  The  priests  of  Brahma,  of  Buddha,  of  Osiiis, 
of  Ormosd,  of  Jehovah,  of  Jupiter,  of  Jesus,  and  of  Ma^ 
hornet,  have  all,  in  their  respeotive  lands  and  ages,  been  the 
vedpienta  of  the  richest  material  bounties  which  earth  and 
human  toil  could  bestow,  often  attaining  to  supreme  polit- 
ical controL  The  uncivilized  world  is  still  the  more  or  less 
absolute  victim  of  this  costly  sui)erBtition,  while  in  the  most 
enlightened  nations  of  Europe  the  *^  First  Estate ''  is  receiv- 
ing and  enjoying,  without  labor,  the  wealth  created  by  the 
productive  industry  of  the  Third.  The  enormous  salaries 
received  by  the  clergy  in  all  countries  having  an  established 
church  is  enough  of  itself  to  substantiate  this  view. 

Monopoly. — Under  the  head  of  monopoly  as  a  mode  of 
acquisition  may  be  classed  all  those  schemes  by  which, 
through  the  co-operation  of  those  engaged  in  the  distribution 
of  products,  whether  in  their  transportation  or  exchange,  or 
in  the  financial  operations  arising  out  of  these  industries,  the 
prices  of  commodities  to  the  consumers  are  increased  out  of 
proportion  to  the  labor  expended  upon  them,  or  the  medium 
of  exchange  is  made  to  fluctuate  in  value  so  as  to  affect  its 
purchasing  power,  in  order  that  the  monopolists  may  make 
large  gains  based  upon  Midi  fluctuations. 

The  great  preservative  force  manifests  itself  in  a  univer- 
sal effort  to  acquire  wealth.  So  long  as  the  motive  is  a 
scarcity  of  the  means  of  subsistence,  it  is  directed  wholly  to 
their  production.  The  physical  faculties  are  first  exhausted, 
to  find  all  that  Nature  herself  yields ;  then  the  lower  mental 
powers  are  broufjht  into  play  to  secure  that  which  was  before 
out  of  reach ;  after  this,  higher  orders  of  thought  become 
necessary  to  devise  means  of  inducing  Nature  to  yield  more 
than  her  spontaneous  supply.  Art  and  science  are  thus  ulti- 
mately brought  to  the  task  of  supporting  human  life.  All 
the  great  necessary  industries,  by  which  alone  the  fruits 
of  labor  can  be  universally  enjoyed,  follow  in  due  course. 
TraDsportatioUj  exchange,  finance,  B.^TOL^\Ti\i5i\j««^%r  ^^^s^2c^:^ 
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f oHowi  thrift,  and  the  eaith  taenia  with  abondanee.    But 
avarice  anrviveii  and  the  love  of  aoemnahition,  onoe  and  itill 
90  eisential  to  the  preaenratiim  and  adTaQcenent  of  the  nee, 
now  revela  in  the  created  wealth  atnined,    The  aame  pew> 
f ul  faeultiety  arti|  and  devicea  are  now  empk^jed  to  attract 
thii  created  value  as  were  emplojed  to  create  it.    Prodncticn 
rcquirca  physical  exertion,  protracted  labor.    It  beeomcs 
irksoniCy  repugnant    The  more  sagacious  shirk  it,  throwing 
jl      it  upon  the  more  simple,  and  spend  thdr  time  in  devis> 
ing  means  of  reaping  its  benefits.    That  which  ia  disliked 
loses  its  respectabilitj.     The  humble  artisan  and  peasant 
come  to  be  looked  down  npon  as  inferior  to  the  prood 
designer,  and  the  most  unworthj  of  the  race  are  tan^t  to 
believe  tlicmselves  ^  better  **  tlian  the  most  worthj. 

Of  all  the  methods  employed  to  attract  created  wealth, 
that  of  organized  co-operation  has  proved  most  suceessfuL 
There  is  not  a  department  of  industry  which  has  not  been 
made  a  prey  to  this  powerful  influence.  The  only  one  which 
has  enjoyed  a  partial  immunity  is  that  of  production  itself. 
The  number  of  producers  is  so  great,  and  their  special  duties 
80  varie<I  and  dissimilar,  that  coK>perative  production  could 
only  exist  in  a  state  of  liberal  and  advanced  intelligence. 
This  tliey  have  not  enjoyed,  for  reasons  already  set  forth. 
The  non-producers  have  therefore  had  full  possession  of  the 
field. 

Tliese  latter  classes  have  carried  on  their  operatioiia  along 
four  diiTerent  lines,  in  which  the  forces  of  aggrandizement 
have  been  represented  by  four  corresponding  great  powera. 
These  powers  are :  the  military  power,  the  political  power, 
the  sacerdotal  power,  and  the  speculative  power.  The  first 
three  of  these  liave  already  been  brought  under  considera- 
tion, and  the  fourth  therefore  only  remains.  Just  as  men 
have  banded  together  into  an  army  for  the  conqoest  and 
plunder  of  all  from  whom  value  could  be  taken,  just  as  they 
have  plotted  to  govern  the  ^^\ile  that  they  might  share  the 
I* venues,  ju«t  as  tV\ey  Yiave  co-o^t%x.^  Nsdl  VsrB&w|,^ai  ^wSfc- 
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fiiastieal  oligarchy  to  obtain  offerings  from  the  credulona  mass* 
68  through  awe-inspiring  teachings,  so  also  have  they  con- 
trolled the  distributive  industries  by  watching  the  movement 
of  the  products  of  labor  tlirough  these  channels,  and  liave 
been  able  to  oiganice  and  control  that  movement  in  their 
own  interests. 

Monopoly  of  Transportation. — ^The  monopoly  of  tranfr 
portation,  though  late  in  its  complete  development,  has  be- 
come an  enormous  drain  upon  the  production  of  tlic  worlds 
placing  vastly  exaggerated  shares  of  the  objects  tranpported, 
or  of  the  value  they  represent,  into  the  hands  of  the  trans* 
porting  companies.  The  absolute  necessity  of  transportation 
to  the  distribution  of  products,  and  especially  the  great  cost 
of  the  means  of  transportation,  have  rendered  this  an  easy 
branch  of  industry  to  monopolize.  Since  the  introduction 
of  railroads,  where  these  are  built  and  controlled  by  private 
corporations,  the  temptations  to,  and  practice  of,  monopoly 
have  become  so  great  that  many  seem  to  have  forgotten  that 
this  evil  can  exist  anywhere  else,  and  we  find  one  clasa  of 
monopolists,  the  monopolists  of  exchange,  organizing  against 
this  class,  the  monopolists  of  transportation,  as  the  only 
monopolists. 

Monopoly  of  Exchange. — Tlie  monopoly  of  exchange  is 
of  remote  origin,  and  is  the  most  extensive  of  all  monopolies. 
Tlie  system  adopted  by  producers  of  transferring  absolute 
possession  of  their  products  to  those  who  are  to  dispose  of 
them  enables  the  latter  to  make  an  almost  unlimited  profit, 
provided  a  sufllciently  extensive  co-operation  can  be  effected. 
Happily  tne  mercantile  industry  is  so  large  that  there  must 
always  be  a  limit  to  this  co-operation,  and,  therefore,  no 
ruinous  lengths  can  ever  be  run,  yet  it  is  usually  possible  to 
reserve  a  much  greater  share  than  is  sufficient  justly  to  recom- 
peuie  the  labor  expended  in  exchange. 

Monopoly  of  Finance. — Not  less  formidable  is  the  finan- 
cial monopoly.  A  certain  substance  made  into  a  certain 
form  and  hearing  a  certain  6ta\T\\^  \^  tiv^^^^\^  vii\it«ftiB«^s^>2' 
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ef  its  own  intriBsIe  Ttliiey  in  anj  form  whatever.  The  exiit 
enoe  of  this  circulating  medium  gives  rise  to  special  cnte^ 
prises  for  the  exdiange  of  this  onlj.  As  wealth  inereaici 
more  rapidly  tlian  monej,  and  the  exchange  of  products  be> 
comes  too  great  to  be  carried  on  with  the  amount  of  the  cii^ 
culadng  medium,  resort  is  had  to  paper  monej,  in  the  naturs 
of  obligations  to  paj  in  the  recogniied  medium.  These 
obligations,  in  the  course  of  time  and  tlie  demands  and  vid^ 
situdes  of  trade,  assume  a  thousand  forms,  and  beeoiae  loaded 
with  infinite  complezitieS|  giving  extent  and  impurtanee  to 
financial  enterprise. 

It  would  be  marvelous  if  those  who  become  Initiated  inte 
all  the  mysteries  of  financial  manipulation  did  not  lean  wit> 
the  rest  how  to  absorb  a  large  amount  of  these  various  rep 
rcsontatives  of  value.  Ko  field  of  speculation  offers  such 
temptations,  and,  while  a  lack  of  tact  and  cunning  is  sure  to 
be  attended  with  ruin,  the  successful  are  loaded  with  wealth. 
Such  a  field  is  never  without  its  organized  monopolists,  who 
do  nothing  but  watch  their  chances  to  sweep  down  upon  the 
fruits  of  liunian  toil  and  with  a  stroke  of  the  pen  brush  into 
tlieir  money-drawers  the  patient  labor  of  years.  Tliouga  a 
somewhat  hazardous  one,  speculation  in  paper  obligations  is 
I  an  cxtennive  business,  a  successful  mode  of  acquisition,  and  a 
dangerous  monopoly. 

Monopoly  of  Labor — Slavery. — It  will  be  seen  that  the 
chief  funns  of  monopoly  are  immediately  connected  with 
those  industries  which  are  only  accessory  to  production. 
This  is  natural,  since  it  is  so  much  easier  to  attract  created 
tinn  uncreated  wealth.  When  we  deal  with  production  we 
are  dealing  with  labor,  and  monopoly  of  labor  requires  a 
contriil  and  management  of  the  person  of  the  laborer.  This 
irt  more  difli'nilt  than  the  control  of  inanimate  merchandise. 
Nevertheless,  it  has  been  extensively  done.  For  what  is  he* 
man  slavery  but  a  monopoly  of  labor,  a  non*indnstrial  mode 

/oi  S(*c]ui<ition,  a  parasitic  wav  oi  ^\tv\tv^  bl  *ubsistenee  ?    And 
tAaxery  \ik  one  of  t\io  great  Wm^r^  \ix%>:\\nsX^^^ 
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existed  from  the  earliest  historie  timet,  an  institution  which 
IS  onlj  now  disappearing  from  the  most  advanced  nations. 

Manapcly  of  Manufacture. — Besides  that  personal  form 
of  monopolizing  labor  which  is  called  slavery,  there  exists 
in  all  great  manufacturing  industries  a  lai*ge  amount  of  mo- 
nopoly of  a  somewhat  different  kind.  It  is  the  monopoly 
of  capital,  which  denies  to  the  true  producer  the  product  of 
his  labor,  pays  him  meager  wages,  and  derives  large  profits 
from  the  manufacture.  But  diis  is  the  least  objectionable 
form  of  monopoly,  since,  thus  far  at  least,  co-operative  labor 
has  failed  to  establish  those  extensive  manufactories  which 
capital  creates,  and  which  are  so  necessary  to  tlio  material 
advanoement  of  the  world.  And  yet  it  is  through  the  or- 
ganization and  co-operation  of  labor  that  all  monopoly  is  to 
be  prevented. 

Remedies  for  Monopoly. — The  natural  antidotes  to  mo- 
nopoly (ft.  d.,  where  no  attempt  is  made  at  social  regulation) 
are  counter-monopoly  and  competition.  But  these  two  are 
essentially  the  same,  counter-monopoly  being  only  competi- 
tion  of  monopolies. 

There  is  a  constant  antithesis  between  competition  and 
eo-operation  which  applies  as  well  to  the  non-producer  as  to 
the  producer.  Co-operation  always  tends  to  reduce  competi- 
tion, and  competition  denotes  want  of  co-operation.  Wheth- 
er competition  can  be  trusted  to  prevent  monopoly  depends 
upon  the  degree  of  co-operation,  and  no  equitable  adjustment 
of  the  various  relations  of  industry  can  be  made  so  long  as 
different  industries  manifest  different  powers  of  co-operation. 
As  society  is  now  constituted,  it  is  the  non-producing  classes 
who  co-operate  most  and  compete  least,  while  the  producing 
classes  co-operate  very  little  and  compete  strongly.  Co- 
operation is  an  artificial  principle,  the  result  of  superior  in- 
telligence. Competition  is  a  natural  law,  and  involves  no 
tliought  Hence  those  who  cooperate  thrive  at  the  expense 
of  those  who  compete.  Production,  therefore^  at  wlioae  gk- 
pense  ail  or  nearly  all  tliia  moTio]^\^  Sa  ^axrw^  w^^\»k»5v.o^'^ 
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W0ald  hope  to  escape  it,  oi^pmln  and  eo-operate  for  ita  ova 
protection.  It  liai|  in  the  end,  the  power  to  oontrol  all  other 
interet^ta,  since  it  is  the  sonree  of  all  aboat  which  there  eaa 
be  any  interest.  Capital  is  transient.  It  can  not  eoDtinne 
to  maltiply  itself  after  the  sonree  of  its  snpplica  has  been 
cnt  off.  labor  must  retain  possessiim  of  its  products^  and 
only  transfer  them  to  the  oonsamer,  making  the  preeesses  of 
distribution  wholly  dependent  upon  and  subservient  to  those 
of  production.  But  this  can  only  eome  of  greatly  incrsasod 
general  intelligence,  particularly  on  the  part  of  the  produ- 
cers themselves,  and  for  a  long  time  to  eome  we  may  expect 
that  the  whole  train  of  monopolies  will  go  on  as  thej  have 
gone  on  from  time  immemorlaL 

GENERAL  OBflERVAnONS  OV  THX  FABASmO  CLASStt, 

This  brief  sketch  of  the  parasitie  classes  of  human  soci- 
ety, though  manifestly  imperfect,  is  sufficient  to  show  that 
the  acquisition  of  property  and  money  can  he  and  is  con- 
ducted in  many  ways  which  add  nothing  to  the  wealth  or 
material  progress  of  the  world,  and  contribute  nothing  to 
the  supply  of  the  natural  and  necessary  woi^tes  of  existence. 
It  sufHccs  to  show  tlmt  a  very  large  part  of  the  human  race 
is  thus  wholly  parasitic,  and  tlmt  another  part  is  partially  so. 
And  nil  the  while  that  tliese  are  securing  the  transfer  of 
value  unduinged  to  their  own  possession,  they  are  consum- 
ing the  objects  of  production,  and  charging  the  productive 
industries  with  all  the  labor  and  loss  which  their  activitiea 
occasion. 

Tlio  existence  of  purely  parasitic  classes  in  society  must 

bo  contemplated  as  a  cosmical  fact.    Thus  viewed,  it  will 

not  only  be  Ixstter  understood,  but  need  be  no  longer  de» 

ploreil.    It  affords  a  striking  proof  of  the  essential  homo* 

gcneity  of  tlie  process  of  cosmic  aggregation  throughout  all 

'    /iepartrnents  of  phenomena.    VTe  saw,  when  dealing  with 

ft   orfpiuic  evolution  (swpni,  '^.  ^^^\  ^^«x«,  itwc^  >\\^  ^^v^i  of 

/   r/ew  of  biological  economica,  ^toXhaXa  «A  ^^Jyaax^ 
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prodnoert,  while  animals  are  paraaites.  Yet  the  latter  oa* 
anredlj  represent  a  higher  stage  of  development.  They  are 
a  tme  arUtoeraey  in  the  organic  world,  and  illustrate  the 
methods  by  which  nature  aceompliahes  the  successive  steps 
in  evolation.  Not  otherwise  must  we  contemplate  the 
phenomena  of  social  paraaitism.  It  can  not  be  denied  that 
this  class,  measured  bj  nature's  criterion— its  fitness  to  sur- 
vive—occupies a  higher  social  rank  than  that  of  the  pro- 
ducing class.  We  contemplate  the  animal  world  as  an  end  iii 
and  for  itselfi  and,  aa  such|  we  say  that  it  represents  a  grade 
of  progress  above  the  plant.  Believed  from  the  necessity 
6t  manufacturing  the  organic  materials  of  which  it  is  com- 
posed, it  can  devote  its  energies  to  Idgher  operations,  in- 
cluding those  which  have  no  other  object  than  to  secure  tlie 
individual's  well-being  and  enjoyment.  And  thus  we  may 
equally  regard  the  parasitic  class  of  society  as  an  end  to 
itself.  Relieved  from  the  drudgery  of  production  and  dis- 
tribution, this  class  devotes  its  energies  to  the  attainment 
of  the  maximum  personal  well-being  or  happiness.  As  tliJA 
is  the  ultimate  end  of  sentient  life  (vol.  ii,  p.  Ill),  it  is  of 
course  a  legitimate  form  of  acti\dty,  being  the  same  end  at 
which  the  producer  is  also  aiming. 

But,  true  as  all  this  is,  the  unphilosophical  need  to  bo 
cautioned  against  giving  it  too  comprehenMvo  an  applica- 
tion. Applied  science  is  essentially  humanitarian ;  applied 
sociology  must  be  especially  so.  "NVhilo  fully  recognizing 
all  such  facts  and  homologies  as  those  just  pointed  out,  tlie 
sociologist  must  also  teach  that,  just  as  each  member  of 
society  legitimately  seeks  his  individual  welfare,  so  society 
as  a  whole  must  seek  its  collective  welfare,  and  that  it  is  the 
duty  of  society,  in  its  collective  capacity,  so  to  regulate  tlie 
phenomena  of  the  social  aggregate  as  to  prevent,  as  far  as 
]>ossible,  the  advancement  of  a  small  class  at  the  expense  of 
a  large  one.  Ilere  especially  must  the  error  be  avoided  of 
imagining  that  what  we  And  in  nature  must  therefore  bo 
tbe  bcBt    Nature  ia  no  more  wi^to^^c^jwxVtvr  ykl^^^^'^^ 
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Chan  in  the  lower  fleldi  of  phenoinana  (voL  I,  pw  71 ;  ^oL  i^ 
p.  50). 

I  have  now  oompleted  the  oatUnei  whieh  I  had  pwipoiad 
to  inyaelf,  of  the  operations  of  the  pretenratire  foieea  of 
iociety.  I  have  shown  how  man  in  his  perpetual  pormit  of 
snbsistenoe  has  organijied  and  carried  forward  *  grand  eeo- 
nomio  systenii  and  how  all  this  imposing  material  civilian 
tion  which  we  see  aronnd  ns  is  bat  the  magaaine  whidi  be 
has  built  and  the  stores  whieh  he  has  plaeed  in  It  in  order  to 
escape  the  pains  of  hunger  and  oold.  And,  while  it  must 
be  admitted  that  a  vast  deal  of  this  goes  to  the  gratifleatioii 
of  higher  and  mors  rellned  desires  than  thdse  of  eating  and 
of  being  comfortable,  stilly  these  higher  pleasures  are  all 
subservient  in  an  indirect  waj  to  the  same  ultimate  end,  the 
preservation  and  security  of  vital  existence.  Any  thing 
whieh  can  bo  shown  to  have  any,  even  the  least,  influence 
in  placing  human  life  upon  a  surer  footing,  is  a  proper  ele- 
ment of  preservation  {iupra^  p.  508).  Many  things  com- 
monly regarded  sh  luxuries  come  under  this  head.  Facili- 
ties for  intcllcctuf^l  culture  are  the  indirect  means  of  secu^ 
ing  the  most  certain  guarantees  of  perpetuity.  Even  the 
softer  arts  often  exert  an  influence  ultimately  beneficial  for 
tliitt  purpose.  As  a  general  principlci  it  may  be  assumed 
that  whatever  tends  to  refine,  elevate,  or  perfect  the  race, 
diminishes  the  chances  of  its  ever  suffering  extinction.  The 
multiplicity  of  faculties  and  susceptibilities  is  what  measures 
the  degreeif  of  perfection,  and  this  multiplies  proportionally 
the  adaptations  to  ciraumstances ;  and,  as  we  have  seen,  it  is 
tliis  adaptation  to  circumstances  which  alone  determines 
what  species  shall  survive,  and  insures  their  persistence. 

11.  Tea  Rbpsoduotivk  Foboes. 

Having  considered  the  Preservative  Forces  as  the  first 
nd  greatest  of  att  t\\e  n\ot\ve%  \o  \i^\««Rs.  vi>\sstv^\\vvvt:  ^ro- 
wed to  the  invcst\gal\on  ol  \\\^  ^'C^^^  ^ff^^  ww^isw^ 
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moving  power— the  Beprodactive  Forcet.  The  special  office 
of  the  former  is  to  prevent  the  destruction  of  the  race  by 
preserving  its  physical  vitality;  the  special  office  of  the 
latter  is  to  prevent  its  extinction  by  the  reproduction  of  in- 
dividnals.  The  one  operates  for  the  pruenty  the  other  for 
ih»  future.  The  one  preserves  the  individual^  the  other 
preserves  the  species.  It  is  the  funetion  of  the  first  to  secure 
an  average  normal  duration  of  vital  existence;  it  is  the 
fnnetion  of  the  second  to  evolve  from  each  life  the  germs  of 
a  new  generation. 

The  biological  importanoe  of  these  two  processes  be* 
ing  equal,  no  comparison  can  be  instituted.  Both  being 
absolutely  essential  to  the  continued  existence  of  the  race, 
we  must  confine  all  comparison  to  the  secondary  effects  which 
each  has  produced  upon  society,  and  which  constitute  the 
sociologies  elements.  Here,  however,  we  are  afforded  an 
ample  field.  The  two  classes  of  influences  which  are  exerted 
by  the  two  forces  are  very  unlike,  and  constitute  them  wholly 
distinct,  though  equally  important  and  interesting,  depart* 
ments  of  sociological  study.  It  may  be  remarked  generally 
that  the  results  attending  the  operations  of  the  Preservative 
Forces  are,  from  the  point  of  view  of  social  progress,  great- 
er, more  obvious,  more  varied,  and  more  comprehensive  than 
those  attending  the  operations  of  the  Reproductive  Forces. 
The  former  underlie  all  the  great  industrial,  economic,  and 
acquisitional  movements  of  society.  It  is  to  them  that  must 
be  attributed  all  the  progressive  institutions,  all  the  wealth, 
all  the  invention,  all  die  civilization  of  the  world*  The  lat- 
ter, on  the  other  hand,  while  they  call  forth  the  most  intense 
activities,  do  not  direct  them  toward  the  production  of  wealth 
or  the  advancement  of  thought.  Their  influence  is  internal, 
rather  than  external,  molding  rather  than  creative.  The  nor- 
mal effect  of  the  fonner  is  to  or^nize  human  happiness, 
and  carry  it  up  into  higher  and  higher  sphorea,  furnishing 
new  and  more  complex  objects  for  the  gratification  of  new 
and  more  delicate  faculties*,  the  uotmal ^f£&5iX  <^1  \k)S^\s!)^^s%ix 
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b  to  throw  over  looie^  a  toftening  and  feflnlng  ehariBt  widi* 
out  which  all  other  formt  of  mjojinent  woidd  be  faiiipU. 
The  one  deals  with  the  hard  and  pfactloal  tide  of  life,  and 
its  history  It  characteriied  by  bold  and  podtiTe  inroada  upon 
nature;  the  other,  though  not  without  ita  aeperitlei^  ii 
chieflj  charaeteriaed  by  a  eonsenratiTe  shynete  befoie  inno- 
ration  and  an  indifferenoe  to  progren.  The  etoiy  of  the 
foroes  of  presenratiim  is  an  epic;  that  of  the  fbreei  of  po^ 
petuation  it  a  lyric. 

Civilixation  may  be  Mid  to  be  the  product  of  three  greet 
forces:  those  of  the  stomach,  those  of  the  loins,  and  those  of 
the  head.  The  first  is  the  propelling  power,  the  second  the 
refining  power,  the  third  the  directing  power.  The  first  two 
are  positive,  aggressive^  initiative ;  the  last  is  merely  super* 
visory. 

With  regard  to  the  positive  sociel  forces,  it  may  be  re- 
marked that  they  are  distinguished  from  the  directive  force 
by  one  essential  element,  that  of  invariability.  Tlie  quan- 
tity of  intellectual  force  is  contingent  and  dependent  It 
is  a  variable  quantity.  It  has  been  steadily  on  the  increase 
for  ages,  and  is  supposed  to  have  been  in  a  state  of  develop- 
ment  from  the  earliest  period  in  tlie  history  of  man.  It  is 
undergoing  perpetual  change  every-where,  is  subject  to  di^ 
cnmstanccs,  and  may  be  increased  by  a  thousand  eonditions, 
both  natural  and  artificial,  the  most  important  of  which  is 
education  (vol.  ii,  p.  488)i  And  there  is  no  doubt  that  it 
niay  be  and  is  also  subject  to  diminution.  Quite  other- 
wigo  with  the  positive  so(!ial  forces.  Tliey  are  permanent. 
Neither  natural  nor  artificial  causes  can  ever  avail  to  increesa 
or  diminish  them.  No  matter  against  what  obstacles  they 
contend,  no  matter  with  what  success,  they  are  ever  activcy 
ever  equally  intense.  If  too  great  obstructions  intervene,  the 
>nly  effect  is  to  arrest  motion.  The  forces  are  unabated.  They 
ire  true  natural  forces.  Their  operation  is  direct  They 
tend  to  province  motion  in  a  ri<;ht  line.  Obstacles  in  their 
ioune  are  only  the  ob^ecXa  ol  i^m&Vkcl^a^  \«cA\t^\^  ^tvdl^ 
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about  eqnilibrinm.  When  motion  ceasefl,  it  is  because  the 
lesiftanoe  is  equal  to  the  propelling  force,  the  reaction  equal 
to  the  action.  The  latter  is  not  diminished.  It  is  uniforiu 
whereTer  life  exista,  and  only  ceases  when  life  is  extinct. 

It  is  hardly  necessary  to  explain  that,  by  invanalilitu 
and  unjformlty^  as  tlie  terms  are  here  used,  it  is  not  meant 
to  assert  that  the  human  appetites  are  at  all  times  and  un- 
der all  circumstances  the  same  in  any  given  individual. 
On  the  contrary,  they  are  capable  of  being  wholly  appeased 
by  the  possession  of  the  objects  desired.  But  it  is  the  re- 
currence of  these  desires,  on  the  withholding  of  the  objects 
for  a  definite  period,  whi.ch  is  so  certain.  Neither  is  the  in- 
tensity of  these  desires  precisely  equal  in  all  individuals ;  still, 
the  average  intensity  is  nearly  the  same  at  all  times.  Nor 
do  I  assert  that  these  appetites  are  not  greatly  modified  and 
affected  by  both  natural  and  artificial  surroundings.  I  mean 
simply  that  they  are  incapable  of  serial  differentiation  either 
upward  or  downward,  like  the  mind-force.  Within  certain 
comparatively  narrow  limits  they  are  fixed,  uniform,  and 
universal. 

The  Physical  Aspect — As  an  introduction  to  the  consid- 
eration of  the  reproductive  forces,  I  find  it  absolutely  neces- 
sary to  deal  somewhat  specially  with  the  physical  aspect  of 
the  question.  Whatever  may  be  the  notions  prevalent  of 
the  reLition  of  the  mind  to  the  body,  few  will  insist  that 
there  is  any  great  degree  of  independence  between  the  pro- 
creative  instinct  and  the  physical  organs  of  procreation. 
Just  as,  in  the  preservative  forces,  the  nature  of  the  desire  ia. 
physical,  and  gratification  is  only  obtainable  through  actual 
contact  with  those  parts  of  the  nervous  system  in  which  the 
desire  is  seated,  so  in  the  reproductive  forces  it  is  only 
through  the  appropriate  nervous  excitation  that  the  systemic 
equilibrium  can  be  restored  and  the  appetite  temporarily  nj)* 
I)eased. 

Before  proceeding  further  with  this  part  of  the  disc-iiK- 
moD,  deference  to  estabUahed  cw^\;^xii  ^ics^^Vc^^^  Te^^va  ^5^^ 
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to  the  reader  an  theapologj  In  my  power  tor  tta  latrednctfcwu 
He  may  reat  aMired  that  it  ia  not  of  my  own  diooiing.  It 
simply  lies  before  me,  and  without  it  the  ajratem  woald  be 
manifestly  incomplete.  I  am  aware  that  it  ia  customary  to 
liand  over  such  topics  to  the  medical  writersi  as  if  tliere  were 
some  necessary  connection  between  them  and  disease.  But 
this  can  not  be  done  here,  because  it  is  not  the  pathological 
statei  but  the  strictly  normal  operationa  of  the  indindual 
units  of  society,  that  must  be  considered.  MoreoTcr,  the 
treatise  professes  to  be  scientific  so  far  as  the  infantile  state 
of  sociology  will  permit,  and  scienoe  has  nerer  found  it  poa* 
sible  to  defer  to  the  prevalent  sentiments  of  delicaey  which 
are  properly  recognized  in  all  the  departments  of  literature 
proper.  The  biologist  is  confronted  with  the  fact  that  it  ia 
upon  the  reproductive  system  that  he  must  depend  for  the 
very  foundation  of  his  classification  of  both  *ninfU  aod 
plants ;  and  about  the  first  important  work  that  ever  appeared 
on  the  real  science  of  man,  Mr.  Darwin^s  *'  Descent  of  Man,** 
is  little  else  than  a  treatise  on  the  sexual  relations  of  man 
and  of  those  inferior  creatures  whose  actions  throw  light 
upon  the  problems  of  anthropology.  Yet  no  one  regrets 
that  great  work,  or  deems  its  celebrated  author's  mode  of 
treatment  in  tlie  least  improper.  All  truth  is  proper  and 
dignified.  Quicquid  essentia  dignum  eet^  id  etiam  ecientia 
dignHtn.* 

And  now  sociology,  in  passing  from  the  field  of  mere 
litenir}'  speculation  into  that  of  true  science,  finds  it  impoa- 
Riblc  to  advance,  so  long  as  any  great  class  of  facta  remains 
closed  to  its  investigations. 

Feeling  ve.  Function. — The  physical  organs  of  reproduc- 
tion may  be  considered  in  a  twofold  aspect,  viz.«  1,  as  the 
seat  of  a  special  class  of  desires ;  and«  S,  as  nature's  means  of 
continuing  the  race ;  t.  d.,  from  the  point  of  view  of  feeling 
and  from  that  of  function.  In  this  respect  they  are  in  dose 
AOa/o£ur  with  those  oi  nulnWow.   ^\tfii«A  v«^  ^^^ji^Si^l^  «ra  in 
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both  caaeB  distinct  and  independent.  There  is  even  less  reU 
don  discernible  between  the  sexaal  desire  and  the  procreative 
function  tJian  between  taste  and  digestion.  The  mind  may 
frequently  dwell  upon  the  latter  during  the  performance  of 
the  act,  but  it  rarely  dwells  upon  the  former ;  and,  when  it 
does  so,  it  is  through  the  rational  faculties  and  not  spontane- 
ously. It  is  not  supposable  that  animals  ever  connect  either 
of  these  acts  with  their  consequences  while  i)erforming  tlicm. 
To  such  as  reject  all  teleological  explanation  of  the  adaptations 
in  nature,  there  remains  only  one  other  explanation.  This 
consists  in  the  theory  that  the  combinations  were  originally 
infinite  in  Tariety,  and  only  such  succeeded  as  proved  iiar- 
monious — ^a  sort  of  ^^  pre-established  harmony  "  doctrine,  with 
this  important  qualification,  that  to  every  harmony  there 
were  myriads  of  discords,  and  that  while  the  latter  perished 
immediately  the  former  survived.  Even  as  a  theory  and  a 
speculation,  I  claim  for  the  latter  of  these  explanations  a  de- 
cided superiority  over  the  former.  It  relegates  all  natural 
sda])tations  to  causation  or  necessity,  and  takes  them  out  of 
the  hands  of  arbitrary  free-will  and  foreordination  on  the 
one  hand,  and  of  mere  chance,  or  fatality,  on  the  other.  But, 
whatever  may  be  the  true  explanation,  the  fact  is  obvious 
that,  between  the  two,  to  all  appearances,  generieally  distinct 
phenomena — ^the  excitability  and  the  fertility  of  the  repro- 
ductive organs — there  exists  an  admirable  adaptation,  with- 
out which  the  1a|ter  function  must  fail  and  life  immediately 
cease.  One  great  law  permeates  the  whole  sentient  world, 
that  before  there  can  be  action  there  must  first  be  desire, 
tliat  action  can  only  be  performed  in  obedience  to  desire. 
And  it  is  wholly  immaterial  whether  there  be  any  rational 
dependence  and  visible  connection,  any  known  relation  be- 
tween the  desire  and  the  action  or  not,  so  long  as  the  action 
is  performed  and  its  own  peculiar  consequences  flow  from  it. 
In  fact,  both  in  nutrition  and  fecundation  the  proper  func- 
tional organs  are  not  the  same  as  those  which  attract  to  the 
j^erfonnanco  of  the  acts  .lecessar^  lot  \io\vfvj^\vcv^  ^wWsi.v2^Ks? 
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dating.  There  are  diatinct  aeta  of  nenrea,  located  in  differ 
ent  porta  of  the  bodj,  for  the  Utter  f nnctioDa.  The  toogoe 
and  palate  are  tlie  diief  attractora  of  nutriinent,  though  quite 
remote  from  tlie  aeat  of  the  digeative  and  aaaimilatiTe  pm^ 
esfiea.  And  althouj^  the  atomach  itaelf  ia  a  aeat  of  picaa 
nrable  excitement,  atill  thia  growa  fainter  and  fainter  in  pitK 
portion  aa  the  real  life-preaerving  benefita  of  tlie  food  take 
effect  All  thia  haa  its  exact  counterpart  in  feenndetiotty 
even  to  the  atimulation  of  the  aecretiTe  glanda  neeeaaarf  to 
each  of  these  proceaaea.  Viewed  from  ^ia  atand-point,  all 
phyaical  f mictiona  are  homogeneona. 

From  the  twofold  aapeet  preaented  bj  the  phjaieal  oi^ 
gana  of  reproduction,  there  naturall j  eomca  a  correapond- 
ing  diviaion  of  the  aubject  of  reproduction  into  two  perti^ 
one  of  which  confines  itaelf  to  the  results  which  flow  from 
the  sexual  instinct  itself,  and  the  other  to  thoae  dependent 
upon  the  generative  function.  The  first  of  these  clatsea 
of  effects  may  be  denominated  direct  or  causal,  the  aecond 
indirect  or  consequential.  With  regard  to  the  first  of  tliese 
divisions,  the  analogy  holds  strictly  with  the  preaenratire 
forces.  Both  are  mere  desires — ^physical  excitationa — propel- 
ling individuals  to  such  acts  as  will  best  afford  the  gratifica- 
tion craved.  Both  deal  with  voluntary  human  actiona  and 
their  con8ec|uences  upon  society,  independently  of  the  phys- 
ical consc<|uenccs  accruing  to  the  individual.  But  when  we 
come  to  the  second  division  we  find  a  divergence,  which 
fn^iws  out  of  tlio  radical  difference  between  the  natural  con- 
stHjuenccB,  or  indirect  effects,  of  the  two  classes  of  acts.  The 
con8ec|ucnoc,  or  indirect  effei*t,  of  the  nutritive  act  is  to  sup- 
ply the  body  with  the  nourishing  materials  required  to  sus* 
tain  life.  The  conKec|Ucnce,  or  indirect  effect,  «)f  the  rcpro* 
ductive  act  is  to  beget  offspring.  The  two  results  arc  wholly 
unlike.  In  the  flntt,  no  radii*Al  changes  take  place  in  the 
system.  Here  the  analogy  holds  goo<l  of  the  male,  but  not 
of  the  female.  But  Ivcyoud  t\xw  alone  it  ceases.  After  hav- 
ing  partaken  of  iooA^  cvet^  >Xva\\L  twx'^ata  v^\«^\^t^.   "^<5\ 
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ulterior  consequences  follow.  No  new  element  is  introduced 
into  society.  Nothing  is  added  to  society.  But  in  the  case 
of  reproductive  acts,  besides  the  ininiediate  change  wrought 
in  the  female,  tliero  is  soon  added  to  society  a  new  being, 
so  different  from  the  parents  as  to  require  special  modifica- 
tions of  the  whole  social  attitude  to  adapt  itself  to  the  new 
condition. 

The  existence  of  children  in  society  is  a  very  important 
molding  fact.  Upon  it  depends  the  whole  system  of  patri- 
archal institutions.  Out  of  it  has  grown  tliat  immense  social 
factor,  the  family,  and  out  of  the  family  have  grown  geiites, 
tribes,  and  nations.  From  it  proceed  new  desires  and  new 
classes  of  desires,  which  are  attended,  like  all  desires,  with 
tlieir  appropriate  train  of  activities.  Parental  affection,  con- 
aanguineal  predilections,  and  particularly  maternal  love,  have 
proved  immense  social  influences,  doing  much  to  bring  so- 
ciety to  its  present  condition. 

The  nature  of  this  discussion  requires  us  to  confine  our- 
aelves  to  the  first  of  these  divisions  of  the  subject,  to  the  train 
of  circumstances  which  attend  and  follow  the  mere  desire  to 
perform  the  reproductive  act,  wholly  independent  and  neg- 
lectful of  its  indirect  or  physical  consequences.* 

The  field  of  investigation  is  less  broad,  perhaps,  but  even 
more  interesting  and  remunerative,  than  that  just  passed  over. 
At  the  outset  we  are  met  by  a  distinction  not  before  found, 
growing  out  of  the  fact  that  this  desire  is  of  a  dual  and  recip- 

^  The  Moond  brmnch  of  thii  subject  li  not  omitted  becmiise  its  Importance  is 
onder-estimated,  but  because  it  bas  no  direct  bearing  upon  the  genesis  of  society. 
It  would  be  much  easier  to  treat,  because  so  frequently  treated  already.  In  fact, 
the  direct  or  causal  phenomena  of  reproduction  as  well  as  of  nutrition  have  been 
wholly  neglected  by  all  writers  on  social  questions,  which  is  cerUinly  a  very 
remarkable  omission.  Thus  far,  I  believe,  no  clear  and  comprehensive  concep- 
tion of  the  nature  of  the  social  forces  has  been  formulated.  I  have  for  years 
watched  with  great  care  the  drift  of  all  the  thought  with  which  I  have  been  able 
to  acquaint  myself,  with  the  special  view  of  obsenring  to  what  extent  this  idea 
was  dawning  upon  the  world,  and,  although  I  have  noted  several  adumbrations 
and  fleeting  glimpses  of  the  truth,  nolbVii^  \\Vl«  %  tnavv^^^^su^^  h\««  ^'^m^ 
ositifw  Mod  beaiinp  npoii  aodet j  baa  y«t  b«a^  4(ftnGiMi. 
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rocal  natnro.  The  objects  of  the  preterrative  force  are  ex* 
tcrniil  tliinga.  The  rektion  is  between  man  and  the  outside 
world  ;  and  even  among  eannibalsy  where  it  makes  man  iu 
object,  it  regards  him  as  an  animal,  as  an  object  external  to 
man.  The  objects  of  the  sexnal  instinct,  on  the  contranr, 
are  other  human  beings.  Each  sex  is  so  constituted  as  to 
desire  and  enjoy  the  other.  Whereas  tiie  organs  of  taste  are 
tlio  same  in  all,  and  all  pursue  the  same  objects  of  gimtifica- 
tion,  the  oipms  of  reproduction  are  of  one  kind  in  one  half 
and  of  another  in  the  other  half  of  the  race,  and  endowed 
with  an  adaptation  and  an  attraction  the  one  for  the  other. 
Thus  the  world  is  divided  into  two  great  halves  by  this  dis* 
tinction  which  is  called  sex*  If  we  look  down,  at  this  point, 
into  the  lower  forms  of  life,  we  slmll  find  that  a  similar  dis* 
tinction  pervades  every  department  of  biology.  Throughout 
the  vertebrate  series  of  animals,  male  and  female  exist  in  ftep> 
urate  Individuals,  and,  with  a  few  exceptions,  this  is  also  the 
cnftc  throughout  the  entire  animal  kingtlom,  while  the  dis> 
tinction  of  sex  also  prevails  generally  among  plants. 

THE  SEXUAL  APPEnTE. 

The  sexual  desires  of  male  beings  are  quite  different 
,  from  thof«  of  females.  Tlironghout  the  animrJ  kingdom 
the  latter  possess  them  only  at  certain  times  and  during  a 
certain  pericMl.  At  all  other  times  they  are  indifferent  and 
manifest  no  sexual  passion.  Tlie  males,  on  the  contrary-,  f«om 
to  poftscHs  the  appetite  at  all  times.*  There  could  be  noth* 
ing  Io8t  and  might  be  much  gained  by  this  latter  fact.  To 
secure  certain  fecundation  for  all  females  in  the  proper  ko- 
son  setMns  to  be  the  chief  object  of  nature.  That  many 
males  are  deprived  of  gratification  is  a  matter  of  no  impor- 
tance. In  such  deprivation  Nature  is  as  indifferent  as  she  is 
lavish  with  her  genns  of  new  life.  Still,  it  is  certain  that 
the  males  of  some  species  experience  much  more  passion 
durinp  the  brcedinp;-seaM)n  than  during  other  periods.    This 
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li  wdl  |nx>ved  in  the  case  of  most  birds,  whilo  in  fishes  there 
is  a  male  periodicitj  corresponding  to  the  female  periodicity. 

Anomaly  qf  Womav^a  Sexual  Sentiments. — In  man  the 
same  is  true  of  the  males  as  in  animals,  except  perhaps  that 
his  passions  are  even  more  uniform.    But  in  women  the  case 
is  somewhat  different.    Although  less  bold  and  aggressive,  \ 
and  doubtless  on  the  whole  less  intense  than  those  of  men,  \ 
they  are  yet  much  less  influenced  by  physical  processes  than 
those  of  the  lower  animals.     Their  chief  variation  is  a 
monthly  one  dependent  upon  ovulation,  becoming  much 
weaker  during  the  agenetic  period.     But  even  then  they 
are  ofteni  by  no  means  faint    So,  too,  they  continue  in 
most  cases  throughout  pregnancy,  often  manifesting  them- 
selves even  more  strongly  during  its  earlier  stages  than  at 
other  times.    This  is  all  doubtless  contrary  to  the  naturar 
state  of  things,  and  can  only  be  accounted  for  as  the  result/ 
of  social  conditions. 

Tlie  immense  superiority  of  the  two  faculties  of  7*eawn 
and  imagination  in  man  over  what  they  ever  attain  in  ani- 
mals would  sufSce  to  explain  this.  In  animals,  where  eveiy 
thing  is  done  in  obedience  to  impulse  alone,  the  males  are 
unable  to  excite  passion  in  the  females  at  times  when  nature 
does  not  supply  it.  They  possess  no  means  of  reaching  their  J- 
imagination.  As  all  the  facts  prove,  the  pursuit  of  this 
pleasure  by  the  males  is  as  open  and  free  from  restraint  as 
is  the  pursuit  of  the  gustatory  pleasure.  All  that  play  of 
the  imagination  which  secrecy  fosters  is  wanting  in  them. 
The  females  will  therefore  no  more  gratify  the  males  when 
they  do  not  themselves  experience  desire  than  they  will 
eat  when  they  do  not  experience  hunger — they  are  even 
less  likely  to  do  so,  for  the  local  pleasures  of  the  tongue 
and  palate  sometimes  survive  though  the  stomach  be  com- 
pletely satisfied,  while  the  temporary  disappearance  of  the 
sexual  desire  may  be  complete.  And,  when  this  desire  is 
thus  totally  absent,  the  males  have  no  power  to  arouse  it. 
They  can  Duf  make  their  demanda  MxAsst^Xft^  Ns^  '^^  ^'^ 
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naleti  and  the  latter  would  probabl j  fnbinlt  to  be  dcilvpjed 
bj  tlieir  mates  rather  than  afford  them  the  gratHIealioii 
longfat  In  the  leoond  phioe,  the  lower  animals  laek  the 
reasoning  powers  necessary  to  prevail  upon  the  females. 
They  can  not  practice  upon  them  those  arts,  and  aecnre^  bjr 
I»omises  of  future  rewards  of  other  kindsi  present  sabmis* 
don  to  what  gives  them  no  immediate  pleasure.  Thej  are 
too  low  in  the  scale  of  mind  to  underrtand  the  principle  of 
a  fuid  pro  quo.  They  have  no  foresiglit,  do  not  know 
how  to  provide,  to  anticipate,  to  barter  for  future  grstiS* 
cations  in  excliango  for  present  ones  conferred.  They 
have  no  language  capable  of  conveying  ideas  of  this  kind 
and  exciting  hopes  and  fears  of  future  benefits  and  evils 
as  inducements  to  the  performance  of  acts  which  are,  if  not 
diBtasteful,  at  least  not  prompted  by  interior  impulses.  AH 
they  know  is  to  obey  natural  promptings,  and  however  much 
the  males  may  feci  these  promptings  they  can  not  persuade 
the  females  to  permit  their  satisfaction  unless  they  experi- 
ence  similar  ones. 

In  man  all  this  is  different.  He  can  employ  both  these 
grand  levers,  imagination  and  reason,  to  obtain  the  pleas- 
ure craved.  He  has  the  power  by  appealing  to  imagination 
to  arouse  in  woman  passions  which  nature  does  not  spon* 

.  taneously  supply.  He  can  excite  them  at  times  when  they 
are  not  needed  for  the  accomplishment  of  the  objects  of 
nature.  He  can  produce  them  during  her  agenctic  period 
when  there  is  no  fertile  principle  within  her  to  be  imprcg^ 
nated,  and  during  pregnancy  when  fecundation  has  alrv»ady 
'taken  place.    lie  employs  for  these  purposes  the  powerful 

*  aid  of  that  »oeiaI  sentiment  called  modesty,  the  genesis  of 
which  we  sb'all  endeavor  to  trace  at  the  proper  time,  and  by 
operating  lK*lund  the  veil  of  secrecy,  and  arousing  all  the 
prurient  cliarnis  of  curiosity,  seconded  by  the  material  facili- 
ties which  clothing  and  houses  afford,  he  is  able  to  gain  for 

/woninn  a  complete  mastery  over  her  own  nature.     By  ajv 
jpeals  to  imaginatiou  \\«  «Lcl\i;s^>;  ^t^<oX^  >!ix^  ^lAMiun  which 
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Natim  declares  useless  and  withbolJsy  but  which  ho  declares 
useful  for  the  satisfaction  of  his  own.  Btft  Xuturo  is  often 
too  strong  for  his  appeals.  She  often  assorts  her  snpreniacy, 
and  refuses  to  allow  the  great  end  of  perpetuating  the  race 
to  be  placed  upon  a  common  level  with'  the  base  end  of  ful- 
filling the  desires  of  the  nmle  sex.  Man  often  fails  to  excite 
in  wonuini  in  her  unnatural  periods,  a  reciprocation  of  his 
desires.  But  this  by  no  means  daunts  him.  When  appeals 
to  imagination  fail,  he  appeals  to  reason.  If  he  can  not  crc* 
ate  in  her  this  desire,  he  takes  advantage  of  desires  which 
are  more  constant  and  less  capricious.  If  she  can  not  be 
nutde  to  desire  his  embraces,  he  always  knows  what  there  is 
tliat  she  docs  desire,  and  this  he  offers  in  exchange.  lie  cm* 
ploys  the  art  of  persuasion,  the  power  of  oral  connnunication. 
lie  lavishes  upon  her  endearing  epithets,  gratifying  her  prido 
and  her  conceit.  And  then  he  promises  her  those  material  gifts  \ 
and  advantages  which  he  knows  will  constitute  the  ntron^est 
temptation.  And  in  this  manner  he  secures  willing  subniid- 
sion  when  nature  persists  in  withholding  impulse. 

Tlie  constant  exercise  of  these  influences  upon  woman 
from  generation  to  generation  has  at  length  resulted  in  tlio 
radical  differences  which  yl  have  pointed  out  between  the 
human  species  and  the  lower  animals.  It  seems  to  bo  pro- 
portional to  the  degree  of  social  organization  and  material 
prosperity,  and  this  is  illustrated  in  many  savage  tribes  as 
compared  with  enlightened  nations. 

Difference  in  the  Sexual  Inetincts  of  Males  and  FemaUs. 
— ^The  sexual  desire  of  man  is  quite  different  from  that  of 
woman.  Besides  being  uniform  and  uninterrupted,  while 
hers  is  more  or  less  periodical  and  intermittent,  it  is  further  ' 
distinguished  by  boldness  and  aggressiveness  where  we  find 
shyness  and  timidity  in  her.  Tliis  species  of  natural  mod- 
esty we  find  among  the  females  of  many  animals.^  j  Not* 

*  The  pAstiTe  chartct^  of  female  creaturer,  as  contrasted  with  the  aettve 
character  of  males,  Is  manifested  in  the  lowest  f c  ims  of  life.  (See  JuUus  Sach% 
*•  Lebrbuch  der  Botanik,*'  a  870.) 
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Il^tlutindlii^  the  mutuatity  of  desire  in  both,  we  almort    J 
alwayi  find  tbs  feinulott  feigninj;  an  effort  to  oscapo,  and  (lis    ] 
inalet  punning.     All  thin  has  lu  counterpart  in  the  human    I 
noe,  where  the  norma!  condition  nni  verwllj-  ia,  that  tha    i 
nulei  abonld  take  tho  iuitiative  and  active,  and  the  feinalta   i 
the  dofeni^Ta  end  passive  character  in  the  courtship.    Tha    { 
gSDetlo'eipUnatton  of  tbii  majr  be,  it  leut  in  pext,  thai  At 
male  U  alwaji  seeking  the  femalet  even  when  ihi  wfU  not 
accept  him,  and  tfatu,  from  the  haUt  of  refo^ng  when  v^ 
willing,  abe  haa  fallen  into  that  of  in«tendtng  to  refnae  ereo 
when  willing.    Certidn  it  la  that  thii  fact  fa  a  Teiy  fanpoct 
ant  one  for  aoclology,  and  one  whieb  has  materially  affected 
the  condition  of  aociet;. 

I  note  these  polnta  of  diitinctlon  between  the  eexea  te 
show,  as  occasion  may  require,  in  what  manner  they  hare 
affected  tho  character  of  society  and  determined  the  dire^ 
tlon  of  the  reproductive  forces. 

D^usion  of  th«  Sexual  Instinct. — Thus  far  I  have 
confined  my  romnrlca  to  the  simple  sexual  desire  by  which 
nature  provides  that  each  species  of  animals,  including  the 
human  apecica,  shall  reproduce  its  kind.  And,  so  long  aa 
man  ia  regarded  as  an  animal,  this  view  is  anfflcient  For 
tlicro  is  no  probability  that  the  sexual  desires  of  animala 
ever  diifuse  thenu^Ives  through  the  system  far  beyond  the 
local  organs  of  genemtlon.  To  a  certain  extent,  no  doubt, 
the  whole  system  of  an  animal  is  sexually  polarized,  but 
tho  seat  of  pleasure  in  either  sex  is  localized.  This  ia 
the  case  also  with  man,  and  the  degree  of  diffoaion  la 
strictly  commensurnte  with   that  of  his  mental  and  moral 

/refinement  But  the  extent  to  which  these  inflnencee 
arc  capable  of  modifying  his  sexual  natnre  is  very  great. 
TVhile  the  sexuality  of  a  savage  is  scarcely  less  localized 
than  that  of  a  bmte,  that  of  a  cultivated  and  enlightened 
man  or  woman  is  widely  diffused,  and  blends  with  all  the 

other  emotions  and  w\t\i  ft\6  Vnte'ia*.  is«U.    It  were  fool- 
isb  to  deny  th»t  the  aeai  ani  wASsS^a* «««»  **■  i^Vs^ 
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between  the  warn  if  the  geDentlTe  system.  And  yet,  In  i 
highly  oigtniied  individual,  this  sexuality  is  so  thoroughly 
disused  tibat  perpetual  and  enduring  pleasures  flow  from  the 
entire  nervous  system,  which  are  regarded  as  spiritual  emo- 
tions. This  state  seems  to  be  a  kind  of  foretaste  of  venereal 
gratification  when  the  latter  is  unattainable.  It  is,  however, 
much  more  than  this :  it  often  exists  independent  of,  and 
unaccompanied  by,  the  localised  sentiment. 

LovB. 

In  the  same  manner  u  the  term  Want  was  employed  as 
a  general  designation  of  the  preservative  forces,  we  may 
•mploy  M  a  general  designation  of  the  reproductive  forces 
the  corresponding  term  Love. 

The  word  lave  is  employed  for  a  variety  of  quite  differ* 
ant  sentiments,  since  modem  languages  do  not  possess  sepa- 
rate terms  for  the  expression  of  the  several  ideas  conveyed 
by  the  Oreek  in  the  three  distinct  words,  IpoK,  irfAirriy  and 
^Xla.  It  is  only  in  the  first  of  these  senses  that  I  shall  use 
the  term  love  in  this  discussion,  and  that  in  its  primitive 
signification  as  employed  by  the  older  poets,  viz.,  sexual 
love.  But  it  is  wholly  improper  to  restrict  this  expression 
to  the  localised  instinct.  The  love  of  man  for  woman  and 
of  woman  for  man,  is  necessarily  sexual,  and  any  attempt 
to  separate  the  diffused  from  the  localized  form,  by  an  ab- 
rupt interval,  is  useless,  and  betrays  a  desire  to  escape  the 
recognition  of  an  obvious  fact  All  love  emanates  from  the 
sexual  system,  of  which  the  mammary  glands  are  a  part, 
particularly  in  woman,  and  the  higher  sentiment  of  love 
seems  to  have  its  chief  seat  in  the  breast  of  man  as  well  as 
of  woman. 

Love  is  essentially  a  physical  passion,  and  no  matter  how 
pure  it  may  be,  or  how  far  removed  from  the  grosser  desire 
to  perform  the  reproductive  act,  it  is  out  of  this  desire  that 
all  those  etherealized  emotions  originally  emanate,  and  to 
Hum  tbAt  they  all  must  ultimateVy  wv^tl.  ^^\.\«^\«.5^^^^ 
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OHM  were  obliged  to  die  without  ianie.  Tlie  former  poe* 
•etdon  bj  min  of  formidable  eanine  teeth  ••  offeiMive 
weapons  is  the  meet  eompletelj  ettabliahed  identiile  fwt  ia 
&vor  of  this  theory*  But  the  saperior  strength  of  the  mals^ 
as  well  as  his  siie  and  eoanige»  maj,  with  eqiial  prob^ 
bilitjy  be  referred  to  this  law.  It  may  be,  too^  that  a  veiy 
Ikrge  amount  of  thst  excess  of  inteUeetosl  Tiger,  wUeh  mse 
are  aehnowledged  to  possess  over  women,  shonld  be  attrOh 
ttted  to  this  eanse,  since  the  mental  power— the  conning  and 
sagacity— of  the  male  sex  most  have  been  far  more  succsssfid 
in  drcamventing  rivals  and  seonring  the  prefereneee  of  the 
female  sex  than  any  external  weapons  of  physical  warCue. 
And  all  these  peculiarities  are  proved  to  be  inherited  to  a 
greater  extent  by  the  males  than  by  the  females. 

It  is  to  that  unrivaled  scientific  philosopher,  Charles 
Dani'in,  that  the  world  owes  the  promulgation  and  substan- 
tiation  of  these  great  biological  laws. 

Social  Modifioaiians. — ^But,  besides  these  morphological 
effects  which  love  has  produced  in  man,  there  is  a  long  train 
of  purely  sociological  effects  which  are  ascribable  to  its  op* 
eration.  These  may  all  be  brought  under  three  principal 
heads :  1,  institutions  of  marriage ;  2,  the  sentiment  called 
modesty ;  an<U  3,  the  present  comparative  relations  and  con- 
dition of  the  two  sexes,  or,  as  some  may  better  understand 
it,  the  M>cial  condition  of  woman  as  compared  with  that  of 
man.  Each  of  these,  in  bo  far  as  they  can  be  considered 
seixiratcly,  is  tlie  direct  and  exclusive  result  of  the  repro- 
ductive passion,  sexual  instinct,  or  love-sentiment.  To  be 
convincc<l  of  this,  one  needs  only  to  contemplate  the  impoe- 
sibility  of  each  respectively,  but  for  that  emotion. 

MALE  SEXUAL  SELBCTIOy. 

Before  proceeding  to  consider  the  various  forms  of  mar 
riagCy  it  will  l>e  necessaiy  to  advert  to  a  very  important  bkv 
logicii]  fact  which  has  constituted  one  of  the  results  of  the 
development  in  man  oi  \\\a  fgc^i^'j  «a\«^^^  ^l^Ssik^liAnltiQSi 
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This  iact  is  what  may  be  called  male  sexual  seletstion,  or  the 
transfer  to  the  male  sex  of  the  sexual  selective  power  exen 
eised  in  the  lower  animals  and  in  primordial  man  bj  tlie 
female. 

The  higher  a  being  rises  in  the  scale  of  development,  the 
more  sensitive  become  all  its  faculties  and  orgaas.  Just  as 
the  raw  pabulum  of  animals  will  not  suffice  fc*r  man,  and 
the  rude  preparation  of  food  by  the  savage  fails  to  satisfy 
the  more  refined  palate  of  civilized  man,  so  the  development 
and  refinement  of  all  the  faculties  of  man  in  his  gradual 
emergence  out  of  animality  into  humanity,  and  his  elevation 
from  barbarism  to  civilization,  lead  him  more  and  more  to 
select  his  companions  as  well  as  his  food,  and  beget  prefer^ 
enoes  in  the  objects  of  sexual  as  well  as  of  gustatory  and  all 
ether  species  of  gratification.  Much  as  may  be,  and  doubt- 
less is,  due  to  the  effects  of  the  selection  of  the  female  sex  in 
effecting  morphological  changes,  it  is  still  to  the  selection  of 
the  male  sex  that  must  be  ascribed  the  greater  part  of  those 
sociological  phenomena  which  belong  to  the  domain  of  the 
reproductive  forces. 

In  fact,  it  is  here  that  is  to  be  detected  one  of  the  few 
distinct  and  tangible  facts  which  serve  to  separate  man  from 
tlie  brute  creation.  According  to  the  law  just  enunciated, 
by  which  increased  intelligence  manifests  itself  in  the  direc- 
tion of  the  subjection  of  woman  to  man,  her  power  of  se- 
lection, so  freely  and  constantly  exercised  in  the  animal  state, 
is  taken  away,  and  she  loses  that  supremacy  wliich  she  for- 
merly held.  Then,  and  throughout  the  animfJ  world,  the 
female  sex  controlled  the  male  in  all  matters  pertaining  to 
sex,  haughtily  declining  and  successfully  rejecting  the  ad- 
vances of  the  latter  when  not  reciprocated.  But  the  female 
of  the  human  race  has  lost  this  scepter,  has  yielded  to  the  cun- 
ning appeals  of  her  male  companion  to  her  imagination  and 
her  reason,  and  little  by  little  surrendered  both  her  mind  and 
body  to  his  control.  Once  she  ruled  over  him  by  reason  of 
his  passion,  which  prompted  him  to  make  ^r^t\ial  dewxaaaA^ 
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upon  lior  for  the  ftTor  iluit  the  almie  eooU  oquCbt;  mm  bt 
rales  over  her  body  ud  soul  bj  reaaon  of  a  thooMiid  dcrim 
within  hor,  wbieh  ptmnpt  her  to  make  perpetual  dcnamb 
upon  bitn,  as  lord  of  the  nniverM^  for  that  proteetfoo  and 
tho83  f avora  which  he  alone  can  confer.  The  tranaition  froQ 
the  animal  to  the  hnman  atate  baa  wrought  a  complete  lero* 
lution  in  all  the  aenal  relationay  and  tranaferred  the  aeketife 
power  abaolutelj  from  the  f enaale  to  the  male  aez.  In  do 
other  department  baa  there  been  ao  great  a  rerenal  of  nata> 
ral  law. 

This  important  fust  of  the  tranaition,  in  man  alone  of  dl 
animals,  from  female  to  male  selection  may  not  only  bt 
plainly  seen  in  its  direct  resnlts,  bnt  b  signiflkamtly  attested 
in  certain  of  ita  indirect  ones.  Among  othen^  it  ia  interest- 
ing  to  observe  that,  just  aa  the  form  of  sexnal  aelection  is  the 
opposite  in  man  from  what  it  is  in  the  lower  animals,  so^  u 
indeed  might  be  expected,  the  male  bean^,  dne  to  female 
selection  in  the  latter,  becomes  female  beanty  dne  to  male 
selection  in  the  former— a  fact  which  at  once  affords  a  strik- 
ing proof  of  this  transition,  and  of  the  modifying  power  of 
the  selective  process. 

It  is  interesting  to  note  that  hereagain,  as  so  many  timea 
before,  we  see  in  the  progress  of  tme  civilization  the  nn* 
mistakable  tendency  toward  the  ultimate  restoration  of  the 
primeval  state  of  nature.  Once  more  the  cyclical  charao- 
tcr  of  our  artificial  social  system  is  clearly  revealed.  Even 
in  our  own  times  we  are  beginning  to  observe  the  most  un- 
mistakable signs  of  the  eventual  resumption  by  woman  of 
her  lost  scepter,  and  of  her  restoration  to  that  empire  over 
the  emotional  nature  of  man  which  the  femalea  of  nearly 
all  other  animals  exercise. 

Marbtaqe. 

Let  us  now  consider  the  various  institutions  of  marriage 
wliioli  have  existed  aroon^  men,  and  the  reasons,  known  and 
hypothetical,  which  have  led  to  their  adoption.     The  unt 
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formitj  and  inTariability  (»f  the  sexual  desire  in  man,  taken 
in  connection  with  its  intermittent  and  periodical  character 
in  woman,  rendered  him,  fis  it  has  the  mides  of  all  species  of 
animals,  the  active  and  aggressive  party,  even  during  the  pe- 
riods when  woman's  passion  was  as  strong  as  his  own.  Slie 
learned  to  wait  for  advances  on  his  part  in  all  cases,  and  to 
remain  passive  under  the  most  extreme  desire.  This  fact 
becomes  therefore  a  prime  element  in  the  entire  philosophy 
of  sex,  since  it  reduces  the  source  from  which  the  reproduc- 
tive forces  emanate  to  the  male  sex  alone.  Tlie  results  are 
doubtless  profoundly  modified,  as  well  sociologically  as  bio- 
logically, by  the  elections  and  preferences  of  the  passive  sex, 
but  the  motive  power,  the  propelling  force,  is  in  man,  whom, 
when  we  scan  the  history  of  Uio  race,  we  shall  find  to  have 
ahaped  all  the  facts  relating  to  the  sexes  pretty  much  after 
his  own  mind.  The  activities  which  have  been  put  forth 
in  this  department  of  life,  like  all  other  activities,  are  but  a 
series  of  struggles  for  the  gratification  of  desire.  Here,  as 
evcry-where  else,  pleasure  is  the  object  of  all  action.  But 
in  this  case,  more  than  in  any  other,  the  motive  to  action 
is  impulsive  rather  than  rational  desire,  and  the  pleasure 
sought  an  immediate  and  physical  rather  than  a  future  or 
intellectual  one.  Moreover,  the  impulse  is  of  a  nature  which 
will  not  brook  defeat,  and  which  does  not  know  how  to  sub- 
mit to  restraint.  Upon  its  strength  or  weakness  depends  the 
per])etuation  or  extinction  of  the  species,  and  therefore  its 
intensity  is  an  element  in  the  fitness  of  the  species  to  sur- 
vive. The  fundamental  law  of  natural  selection  has  in- 
creased that  intensity  to  a  very  high  pitch,  and  endowed 
ninn  with  the  most  irresistible  passions.  lie  niunt  be  re- 
garded as  the  source  of  {>ower  for  the  accomplishment  of 
all  sexuo-social  phenomena. 

Marriage,  in  whatever  form,  is  but  the  successful  issue 
of  tliese  efforts.  The  courtship  of  animals  is  but  the  at- 
tempt to  obtain  temporary  gratification.  This  must  have 
been  man's  early  condition,  and  the  marriage  relation  was 
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doobtlcM  onoe  limited  to  a  lingle  lefModiietiTe  aet,  aldboo^ 
in  manj  animalti  ind  partienlarij  in  birda,  quite  a  penna- 
nent  form  of  marriage  existii  often  eonaisting  in  a  mating 
for  life. 

Tlie  difiiMitiafaetion  and  nnoertainty  of  thia  tempotaiy  and 
eplicmeral  form  of  marriage  mut  have  been  felt  bj  man  at 
a  very  early  period,  and  he  mutt  loon  hare  eet  about  the 
task  of  devising  a  more  permanent  and  latisfaetory  fom. 
Tlie  iNiwivity  of  woman,  ooapled  with  the  ardor  of  man,  toon 
phood  her  wholly  oat  of  the  aeeonnt,  and  redneed  her  to  the 
condition  of  a  mere  poeseauon,  liable  to  fall  into  the  hands 
of  any  admiring  rival  who  oonld  soceeed  in  aeeoring  and  rt* 
laiuing  her — this  posseMion  differing  little  from  that  of  any 
atlicr  claim  of  property.  This  form  of  marriage  l»y  eeixnro 
and  forcible  retention  of  the  wife  by  the  hniband  may  be 
ri'|^r(lc<l  UA  one  of  the  first  which  existed  after  the  state  of 
])iiro  proiniiiciiity.  But,  like  the  seizure-method  of  obtain- 
ing other  kinds  of  property,  it  involved  the  race  in  per- 
petual combat,  and  rendered  existence  precarious  and  social 
progress  impossible.  Just  as  government  was  instituted 
to  protect  society  from  such  ruthless  modes  of  acquii^ition, 
so  formal  marriage  was  also  instituted  to  prevent  those 
ince6s;iiit  strifes  among  men  for  the  possession  and  retention 
o(  women. 

This  parallelism  between  the  progress  which  man  has 
made  in  n*fining  and  complicating  the  modes  of  operation 
of  the  preservative  and  of  the  reproductive  forces  may  be 
carrie<l  out  still  further.  Thus  the  lii^rher  form  of  love  may 
not  inappropriately  be  compared  to  the  love  of  money  for 
its  own  Kike,  botl  of  which  are  derived  from  the  resiiectivc 
simple  instincts  of  reproduction  and  nutrition ;  while  mar- 
riajjre  in  its  various  more  complicated  forms  may  be  regarded 
as  the  homologue  of  the  various  legal  forms  of  seizin,  con- 
veyance, and  tenure  of  pro|)erty. 

The  term  mnrna*je  is  used  in  the  general  sense  of  the 
Union  of  the  male  and  female  for  the  purpose  of  reprodu^ 
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turn.  In  this  sense  it  b  as  applicable  to  any  other  animal  as 
to  man.  But  the  insecurity  of  this  kind  .of  union  led  man 
to  the  institution  of  various  safeguards  against  the  disturb- 
ances experienced  in  his  sexual  relations.  These  safeguards 
took  the  form  of  customs,  or  rites,  which  society  came  to  re- 
spect. Uke  all  customs  originating  among  primitive  tribes, 
those  concerning  sexual  unions  were  accompanied  by  cere- 
monies which  were  supposed  to  give  them  an  especial  sanc- 
tion. The  number  and  variety  of  these  marriage  ceremonies 
are  endless,  and  an  attempt  to  enumerate  them  would  be  be- 
yond the  scope  of  this  work.  We  are  less  concerned  with 
these  forms  than  with  the  general  facts  connected  with  the 
relations  of  men  and  women. 

PRINCIPAL  FORMS  OF  ICARRIAOB. 

While  the  forms  of  marriage  are  multitudinous,  often 
ludicrous,  and  sometimes  barbarous,  the  general  methods 
in  which  the  sexes  have  united  may  be  reduced  to  five  or 
six,  only  three  of  which,  if  we  distinguish  gproup-marriages 
from  mere  promiscuity,  are  proved  to  have  ever  prevailed 
to  any  great  extent.  These  three  are  respectively  polygj'ny, 
polyandry,  and  monogamy.  Polygyny  is  the  union  of  one 
man  with  several  women.  Polyandry  is  the  union  of  several 
men  with  one  woman.  Monogamy  is  the  union  of  one  man 
with  one  woman.  The  first  two  are  embraced  under  the 
generic  term  polygamy,  though  polyandry,  as  a  recognized 
form  of  marriage,  has  been  far  less  prevalent  than  either  po- 
lygyny or  monogamy.  Another  form  of  polygamy  is  where 
the  two  forms  just  named  are  more  or  less  combined  and 
blended  together,  so  that  one  man  plays  the  part  of  husband 
to  several  women,  some  or  all  of  whom  play  the  part  of  wives 
to  several  other  men.  Still  another  form  of  marriage  lias 
been  actually  found  to  exist,  in  which  the  union  is  for  a  lim- 
ited time  fixed  by  the  common  consent  of  both  parties,  at 
the  expiration  of  which  both  are  at  liberty  to  unite  with 
others.    Extensive  variation  \a  ^\ftO  IcsvfflA  yd.  ^^  \5£to^^  ^ 
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tmloii  in  aP  of  these  wayii  tome  of  which  might  be  dMwd 
as  separato  and  distinet  oonditions  of  marrisge.* 

FOLTOTMT. 

The  intonsitj  and  nniformitj  of  the  sexual  passkm  fa 
maiii  while  they  rendered  the  permanenee  of  the  noe  secinei 
exerted  at  the  same  time  a  speeisl  inflnenee  npon  tlie  mods 
of  anion  of  die  sexes.  It  wss  impossible  that  all  men  should 
be  able  at  all  times  to  obtain  the  gratification  demanded  bjr 
their  natures,  since  woman  eonld  not  share  with  them  that 
nniformitj  of  desire.  This  was  partienlarly  the  esse  in  the 
infancy  of  the  race,  before  the  persnasiYe  powers  of  man  had 
wrought  a  change  in  her  nature  by  appeab  to  her  imsgina^ 
tion  and  her  reason.  It  wss  absolutely  necessaiy  for  man  to 
abstain,  as  do  all  male  animals,  for  the  greater  part  of  the 
time.  Upon  an  average,  the  number  of  males  in  the  human 
race,  as  in  most  other  species,  is  equal  to  the  number  of  fe> 
males.  Therefore,  even  if  all  were  mated,  the  desires  of  the 
male  sex  could  be  but  meagcrly  satisfied.  In  addition,  there- 
fore, to  his  efforts  to  overcome,  as  above  shown,  the  periodi- 
cal apathy  of  woman,  man  sought  to  secure  this  gratification 
by  other  means.  This  could  not  be  better  accomplished  than 
by  the  possession  of  a  plurality  of  wives.  Of  course,  all  suc- 
cess in  this  attempt  must  be  at  the  expense  of  other  less  fortu- 
nate  men,  since,  for  every  wife,  after  the  first,  obtained  by  one 
man,  there  must  be  another  man  without  any  wife  at  all.  It 
became,  therefore,  a  question  of  power  who  should  possess 
the  women  and  who  should  do  without  them.  How  far  pc^ 
lygyny  tends  to  increase  the  proportion  of  females  over  males, 
or  whether  it  does  so  at  ill,  are  questions  which  science  has 
not  yet  answered.  But  it  is  certidn  that  this  form  of  mar> 
riage  is  one  which  has  very  extensively  prevailed,  and  still 
prevails  to  some  extent,  even  among  enlightened  peoples,  and 

*  For  Mcounu  of  a  Tarleiy  of  other  forma  of  marrUge,  ace  Sr  Jobs  la^ 
bock,  **  Origin  of  ClvU\ialio<*  di&v.  Ui ;  Herbert  Spencer,  *"  IMndplea  of  S^ 
dofog;,**  ?ol.  I,  imrt  ttl ;  J<to  ?.  U*\iR«aaI^**^V«IiclJ«%>gL3«^       ^!g(u 
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• 
U  not  without  its  defenders  npon  philosophical  grounds.  It 
is  argned  that  sexual  gratification  is  not  a  necessity  to  man, 
and  that  the  effect  produced  bj  permitting  the  new  genera- 
tion to  be  begotten  of  the  most  enterprising  is  a  healthful  one. 
and  accords  with  the  law  of  the  survival  of  the  fittest.  If 
the  premises  could  be  admitted,  this  argument  might  lie  good 
in  itself,  but  there  could  evidenilj  be  no  general  system  of 
polygamy  without  having  for  its  result  that  the  many  who 
were  deprived  should  support  the  few  in  the  luxury  of  a 
plurality  of  wives.  And  a  still  worse  consequence  would 
be  apt  to  be  the  reduction  of  women  themselves  to  the  con- 
dition of  drudges  in  addition  to  that  of  concubines.  And 
such  has  doubtless  always  been  the  effect  of  polygyny.  But 
these  considerations  are  never  urged  in  the  natural  operation' 
of  social  laws.  The  great  reproductive  force  pushes  forward 
for  the  accomplishment  of  its  object,  regardless  of  tlio  weal 
or  woe  of  society.  The  passions  of  men,  couKidcred  upcm 
the  whole  and  in  the  long  run,  are  irresistible,  and  will  be 
satisfied.  Every  form  of  power  will  be  brought  into  requisi- 
tion, and  no  regard  will  be  had  for  the  feelings  of  those  who 
"jrove  unequal  in  the  strife.  Let  the  effect  upon  fioci(»ty  l>e 
what  it  will,  the  most  powerful.  In  the  exercise  of  whatever 
form  of  power  is  best  calculated  to  succeed,  will  moiio]K)lizo 
the  luxury  of  wives  as  it  does  that  of  material  goods  and  let 
the  rest  go  without.  The  overthrow  of  polygamy,  wherever 
it  has  been  overthrown,  is  a  mark  of  progress  in  abolishing 
this  species  of  monopoly. 

POLTANDBT. 

The  other  form  of  polygamy,  in  which  several  men  unite 
In  the  possession  of  one  woman,  is  far  from  being  engendered 
by  causes  which  are  the  reverse  of  those  which  engender  the 
first  form.  Polyandry,  which  is  the  reverse  of  jwlygyny, 
lias  by  no  means  had  its  origin  in  the  successful  efforts  of 
women  to  obtain  the  gratification  demanded  by  their  natures^ 
B$  the  latter  hoB  in  the  case  ol  mwi^    Otv  ^^  ^^\5XTwr^^'^ia» 
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jHUU  eanae,  opentini^  in  an  inverse  direction,  hsa  led  to  the 
institution  of  both  these  fonns  of  marriage. 

Beverting  to  the  fact  which  we  have  recognized  as  the 
power  of  malo  aeleetion,  we  perceive  that  In  po\ygyay  it 
operates  in  the  direction  of  securing  for  the  inoet  intluential 
as  large  a  nnmber  aa  tliey  desire  of  sucli  ^vomen  as  tbey  re- 
gard best  adapted  to  afford  them  the  tali8f»ction  required. 
And,  as,  notwithbtauding  the  de  r/uatibtig  non,  there  does 
exist «  certain  nattiral  standard  of  taste,  nowhere  more  ap- 
parent than  as  thns  manifested,  the  zenilt  is  the  attnusdon  el 
the  most  beautiful  femalea  into  the  sersglios  tA  thoee  moit 
powerfol  in  seonring  them.  The  hold^  of  poUtleal  and 
eoclesiaatical  power  have  been  the  ones  most  sneoeasfiil  la 
this  direction.  In  all  conntriea  where  polygyny  has  been 
sanctioned,  it  has  been  the  kings  and  pontifls  who  have  en< 
joyed  the  greatest  number  of  wives.  Bat  in  polyandry  it  is 
no  less  male  selection  than  in  polygyny  which  controls  the 
onion  of  the  sexes.  It  is  the  some  preference  shown  by  men 
tea  beautiful  women  which  attracts  many  men  to  one  woman 
as  it  is  which  attracts  many  women  to  one  man.  In  the  one 
case,  the  man  is  influential  enough  to  obtain  exclusive  poesee- 
don  of  several  women.  In  tlie  other  case,  none  of  tliose  who 
unite  with  the  woman  in  qnestlon  hoi  aufScIent  influence  to 
acquire  sole  proprietorship  over  her,  and  is  obUgud  to  be  eat* 
isfled  with  a  partial  one 

As  the  various  tribes  among  whom  typical  polyandij 
was  supposed  to  prevail  are  more  carefully  studied,  it  Is 
found  that  this  form  of  marriage  is  less  prevalent  than  had 
been  supi>osed,  and  that  in  its  stead  there  exist  various  forms 
of  communal  marriage  and  family  marriage,  in  which,  for 
example,  a  woman  must  be  the  wife  of  all  the  brotbcn  of 
her  husband.  On  the  other  hand,  In  certain  tribes,  as  In 
Thibet  and  Cashmere,  whore  the  polyandrons  unions  are. 
quite  definite,  it  Is  fonnd  that  Industrial  considerations  have 
largely  Influenced  tl»ritadcivvVtiTv»\\Ti<»\.\\R.<!.Wef  occupation 
of  the  men  of  those  ooniilAe»Vk"C&%\»««»%*A^'»a«a.^x 


6S2  TERTIABY  AGGRSGAHOlf .-800I00ENT. 

great  distance  from  their  homes,  and  polyandry  enables  each 
family  to  leave  one  male  member  behind  to  care  for  the  chil- 
dren while  the  rest  are  absent. 

But,  whatever  may  be  the  doubts  respecting  the  practice 
of  polyandry  among  the  less  eiviliied  tribes  of  mankind, 
there  is  a  form  of  it  more  or  leas  ^ical,  which  has  always 
prevailed  in  the  highest  civilizations  as  a  concomitant  of  the 
prevailing  form  of  marriage,  whether  that  be  polygyny  or 
monogamy.  Though  generally  condemned,  this  form  of  sex- 
ual union  furnishes  important  lessons  to  the  sociologist  in 
attempting  to  trace  the  natural  effects  of  the  social  forces 
irrespective  of  their  moral  bearings. 

It  is  probable  that  this  species  of  polyandry  has  most  ex- 
tensively prevailed  in  the  same  countries  where  polygyny 
has  most  prevailed,  and  as  a  complement  to  it.  The  absorp- 
tion by  the  influential  of  sor  great  a  disproportion  of  the  fe- 
male population  left  among  the  lower  classes  a  corresponding 
disproportion  of  males.  This  would  be  equivalent  to  a  scar- 
city of  females,  and  would  greatly  stimulate  the  demand  for 
them.  That  this  should  result  in  the  frequent  union  of  sev- 
eral men  with  one  woman  would  be  the  most  natural  of  all 
consequences.  That  it  should  fail  to  do  so  would  be  quite 
improbable.  But  that  the  men  thus  sharing  one  woman 
should  do  so  by  virtue  of  any  mutual  compact  or  understand- 
ing, would  argue  a  social  state  devoid  of  the  sentiment  of 
jealousy.  The  possibility  of  such  a  state  is  put  beyond  ques- 
tion by  the  facts  proved  to  have  existed.  In  either  form  of 
polygamy,  one  sex  must  abjure  that  sentiment,  nnd  I  see  no 
reason  why  man  should  not  be  wanting  in  it  in  some  cases 
as  woman  is  in  many,  'We  know  that,  in  those  countries 
where  a  plurality  of  wives  is  allowed,  they  usually  regard  It 
as  an  honor  to  become  one  of  the  wives  of  a  king,  and  know 
nothing  of  jealousy  toward  other  wives  of  the  same  man. 
And  yet  it  is  certainly  rare  that  two  or  more  men  have  open- 
ly associated  with  one  woman  as  a  reco^ized  mode  of  mar- 
riage.    The  fact  must  \)e  acooxxul^  \at  Vj  ^'^  ^g^Ji^Kx  >kSs» 
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pendanca  of  ihe  male  lex  and  thalr  mora  balUgannt  piopaii- 
aitiea.  It  ia  religion  and  cuatom  whiefa  raeoneile  woman  to 
her  lot«  but  theee  infinoncea  are  la«  powerful  with  the  male 
aex.*  Ilenee  it  ia  that  pdlyandrjr  haa  gained  ao  feeble  a  fool- 
hold  on  aociety  aa  a  l^gal  and  authorlaed  tcmi  of  marriages 
Still  nothing  could  arail  to  aboliiih  it  aa  a  promlntnt  aodal 
fact  Indeed,  in  thia  reapect  it  haa  played  almoat  aa  impofw 
taut  a  rofe  aa  anj  other  marital  relation.  Prubably  no  one 
of  the  foniia  enumerated  could  have  ao  peraiatentlj  defied 
the  influences  of  aodet j  and  ao  ateadilj  maintained  itaelf  in 
the  midrit  of  other  forma  having  the  aodal  sanction,  and  in 
oppoaition  both  to  aocial  and  municipal  law.  Aa  alrcadj 
statedi  it  seems  to  have  prevailed  extensively  in  the  earfier 
ages  when  polygyny  waa  the  recognised  form  of  marriage,  aa 
a  consequence  of,  and  as  a  complement  to,  that  institution. 
In  Greek  and  Roman  antiquity,  when  the  monogamous  form 
prevailed  and  was  alone  legally  acknowledged,  the  poly  an* 
(Irous  fonn  was  so  completely  winked  at  that  many  ladiea  of 
good  repute  and  some  notoriety  adopted  it  and  made  no  effort 
at  conccalnicnt.t  Women  of  both  physical  and  mental  supe- 
riority bci*anie  the  recipients  of  the  attentions  of  men  of  equal 
standing  from  all  parta,  and  in  these  attentions  were  included 
all  that  it  rc<|uircs  to  constitute  marriage.  Thia  waa  eapecially 
true  in  Greece  of  ladies  like  Aspaaia,  who  became  the  cen- 
ters of  literary  circles.  Under  the  Roman  laws  the  marriage 
relations  were  very  lax.    All  forms  of  polygamy  were  for- 


*  Jcftlou«j  !«,  doubtlcM,  A  dfrifftUft  pwiioo,  tboagh  om  mi  diSk^H  to  m^ 
Munt  for  ••  •  nttursl  rvfuU  of  tbt  orisistl  tttusl  IsfilDel,  snd,  but  for  ibo 
oount•^lnflueflcel  of  custom  And  roAioa,  would  probtblj  bo  uslfonsl  to  msi  st 
IcMt,  If  oot  to  crH«ln  of  tht  higher  SBlmalt,  With  rt^ud  to  satmolai  I  glfo  tm 
whot  It  may  bo  worth  tU  following  obtonrotloB  from  mf  toio-book  of  No?o» 
ber  10, 167S,  without  chsngliig  tht  phraieolocyt  "WltaeOMd  a  pboooowoaa 
whidi  1  interpret  m  an  erldenee  that  the  MiiUmeBl  of  Jealoaej  oiUto  aaeog 
female*  uf  the  lower  aalmala.  There  were  throe  heni  wKh  a  cock ;  becweeo  the 
cock  and  one  of  the  bene  a  iucceeiful  courtship  took  place,  Immedlatolj  after 
which,  the  onocesitfal  ben  was  attacked  first  bj  one  and  then  bj  the  otbor  of  the 
Iwo  uosucconsf ttl  ones  and  dv\^cii  %.ii v  \o  mrm  <^!l^MM9^ 

f  Lonl  Ksmas»  ^'UUtoiy  ot  UiaT  i^^v  v^« 
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bidden,  but  both  polygyny  and  polyandry  prevailed  without 
general  reprehenaioni  partioularly  the  latter.  And  wlien  tlio 
church  aisumed  control  of  marriagei  reduced  it  to  strict 
reguUtion,  and  placed  it  under  constant  surveillance,  pro-, 
hlbiting  bigamy  and  polygamy  under  heavy  penalties,  it  suc- 
ceeded in  little  more  than  driving  the  polyandrous  system 
into  darker  regions,  and  investing  it  with  a  baser  and  more 
criminal  character.  Instead  of  its  being  the  beautiful  and 
attractive  who  offered  themselves  to  any  whom  tliey  found 
congenial,  it  became  the  poor  crushed  victims  of  this  social 
rigidity,  who,  as  outcasts  of  society,  were  compelled  to  gain 
a  livelihood  by  prostitution,  which  is  a  modified  form  of  po* 
lyandry. 

And  this  is  the  state  of  modem  society.  This  system  of 
polyandrous  marriage  exists  eyery-where,  to  the  knowledge  of 
every  body,  and  yet  it  receives  neither  legal  nor  social  sano 
tion.  As  a  consequence,  it  must  be  a  very  low  form,  and 
entail  evil  upon  every  new  generation..  Any  thing  will  be- 
come base  if  it  is  placed  under  the  ban,  and  to  this  monogamy 
itself  would  form  no  exception.  Whatever  must  be  done 
secretly  and  clandestinely  will  be  done  improperly  and  be- 
come an  evil,  though  it  possess  no  intrinsically  evil  elements. 
Society  declines  to  recognize  the  irrepealable  laws  of  nature, 
one  of  the  most  persistent  of  which  is  that  by  wliich  the 
sexes  demand  and  seek  each  other.  No  human  regulation 
can  check  this.  The  reproductive  forces,  deve1o])ed  and 
adapted  to  secure  the  perpetuity  of  the  race,  are  always  in 
operation.  Society  professes  to  provide  for  the  greater  part 
of  the  cases  by  sanctioning  monogamous  unions.  But  there 
remain,  and  there  must  always  remain,  a  vast  multitude  for 
whom  this  provision  is  not  sufficient.  It  would  be  impossi- 
ble for  society  to  guarantee  the  monogamous  marriage  of  all 
its  members.  The  human  race  has  grown  so  fastidious,  that 
it  is  not  every  man  or  woman  that  can  find  a  suitable  lifc-^ 
companion.  The  sentiment  of  love  haa  \^efi.Qm^  ^^  <L^Vnss^^^ 
that  it  requires  a  certain  degree  oi  fswttw^^^^^^"^  ^'^  ^ 
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Undi  of  qotUtles  to  iniike  such  anions  desirable  or  even 
tobnble.  Asiin,  theru  eunie  in  bo  many  pecuniary  conxiJ- 
entlou,  wbiok  form  barriers  to  marriage,  tliut  tliou»ands 
vbo  would  gladly  do  m,  do  not  feci  reuiiy  to  take  so  impor- 
tant ft  atep,  eapeciiLlly  as  women  are  usually  iion-prodnctirc, 
tad  woidd  require  to  be  sujiported  by  the  labor  ot  their 
handt.  In  tbeie  and  many  other  ways  it  happens  that  eoci- 
'  t/tf  Ib  oonsttntly  flllod  with  man  aad  mtamx  who  hsn  bo  '^ 
logtl  uean  to  one  mother. 

Uodem  society  ftMames,  flntly,  thit  ill  eia  many  If  fhagr 
will ;  weondly,  that  when  they  do  not,  It  h  beeanae  dwjr 
hare  no  attaclimenta  for  the  oppodte  aex ;  and,  tidtdljr,  thct 
all  can  abatain. 

Each  uf  tbeM  aastitnptionB  k  dther  abeolntdy  or.  In  amnt 
qnalEfied  but  legitimate  sense,  objectively  nntme.  Aa  to  the 
firat  one,  we  have  seen  that  it  is  a  physical  necessity  that 
many  remain  single,  and  a  moral  necessity  that  many  more 
slionld  do  BO.  In  cultured  communities,  a  irant  of  congenial- 
ity dotcrs  great  numbers  from  marriage.  The  keener  the 
Bensibilltles,  the  greater  the  necessity  for  a  manifestation  of 
the  liighcr  form  of  love.  In  all  countries  at  all  advanced  la 
culture,  this  sentiment  has  existed  in  a  form  so  fur  removed 
from  the  loouliced  instinct  that  tliose  who  furnish  tbo  roman- 
tic literature  of  every  people  scarcely  recognize  their  conneo- 
ttoD,  and  there  has  come  to  exist  a  general  disposition  to 
regard  tlieni  as  quite  Independent.  The  received  theory  of 
the  sexual  relations  Ignores  the  more  elevated  sentiment  as 
not  possessing  any  tangible-reallty, 

Sexnal  desire  is  certain  to  be  a  concomltaot  of  love  in  the 
higher  sense,  although  the  reverse  is  by  no  means  necessarily 
trae.  It  is  certainly  a  remarkable  fact  that  some  people 
apend  the  greater  part  of  their  lives  witliont  ever  experienc- 
ing the  elevated  form  of  love.  ,Tho  theory,  that  for  every 
one  there  exists  somewhere  one,  and  only  one,  perfect  sexual 
OODiiterpart,  romantic  as  It  is^  is  unfortunately  refuted  by  the 
common  experience  oi  two  ot  toow  w3ja^\i'\»»«v\<eiMiisA 
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attaehments  in  one  life-time.  Toung  people  usoally  suoeeed 
in  finding  companions  in  their  own  neighborhoods,  no  mat- 
ter  how  limited  these  may  be,  as  is  found  to  be  the  case 
among  the  sparse  pioneer  settlements  of  new  countries.  How 
much  better  they  could  have  been  mated  had  they  possessed 
a  wider  field  to  select  from  can  never  be  known.  As  a  gen- 
eral rule,  it  may  be  assumed  that  the  sexes  will  join  witli 
each  other  wherever  they  meet  under  the  proper  conditions* 
of  age  and  circumstances,  that  in  populous  districts  love  is 
more  selective  and  fastidious,  and  that  the  more  intelligent 
the  community  is  the  more  definite  will  be  the  sentiment.  It 
is  therefore  among  the  most  cultivated  that  we  find  the 
greatest  number  of  those  who  have  declined  to  marry,  be- 
cause they  have  not  yet  found  those  of  the  opposite  sex  for 
whom  they  feel  a  sufficient  attachment. 

Another  equally  great  barrier  to  marriage  is  the  failure 
of  one  of  the  parties  to  reciprocate  the  feelings  of  the  other. 
It  often  happens  that  a  man  will  form  an  inalienable  attach- 
ment for  a  woman,  or  vice  veraa^  without  the  other  experi- 
encing any  responsive  impulse.  Persons  often  live  single  a 
whole  life-time  because  they  are  unable  to  obtain  the  only 
one  in  the  world  for  whom  they  can  ever  experience  a  throb 
of  pure  pai^sion.  This  may  be  occasioned  by  other  causes 
than  want  of  mutuality.  Parental  opposition,  the  previous 
marriage  of  one  of  the  parties,  difference  in  social  station, 
and  a  variety  of  other  causes  lead  to  the  same  result,  and 
prevent  marriage. 

We  see  then  that  this  more  diffused  and  elevated  form  of 
love  becomes  at  once  the  greatest  incentive  and  the  greatest 
barrier  to  marriage.  It  differs  wholly  from  the  localized 
passion  in  being  selective,  AVhile  it  is  less  selfish,  it  must  be 
called  out  by,  and  exclusively  directed  toward,  one  definite 
object  From  this  circumstance  it  may  be  called  the  ohfeo- 
live  form  of  love.  No  other  than  the  particular  person  loved 
can  claim  any  share  of  it  or  awaken  any  new  expression  of 
it.    At  the  same  time  it  rather  8treug|LUeTL^  iV^axi  <ivcMcci?^«is». 
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Metlan  with  nuHiogtmy,  polyindrjr  oodmi  In  to  Mppfy  ill 
imperfectioiUy  it  It  does  to  complement  the  one^idediMM  of 
polygyny.  Exactly  to  match  the  whole  hnman  nee  woold 
be  impoMible,  if  all  individual  pradileetiona  wero  aet  aaid^ 
aince  in  no  community  is  the  number  of  aduha  of  both  aem 
the  same.  There  would  atill  remain  an  esoeia  of  one  aes  or 
the  other.  The  exigencies  of  lifoi  the  flow  of  popolatioay 
the  conditions  of  various  parts  of  the  work!  in  flavor  of  one 
sex  or  the  other,  alwaya  cause  such  an  excess  aa  the  result  of 
local  influences.  In  new  countries  the  males  always  exeeed 
the  femalea.  In  old  countries  the  reverM  is  the  case.  Popu- 
lation is  never  exactly  divided  between  the  sexes.  Still,  this 
is  as  nothing  compared  to  the  other  causea  of  celibacy  to 
which  reference  has  been  made.  The  worst  feature  of  the 
form  of  polyandry  which  we  have  been  describing  b  its 
mercenary  character.  This  is  due  to  two  caases.  The  first 
s  the  fact  that  the  demand  comes  principally  from  the  males. 
The  Bccond  is  the  dependent  condition  of  women.  These 
two  facts  conspire  to  produce  the  result.  Insatiate  man 
seeks  indigent  woman.  Each  has  the  means  of  supplying 
the  demands  of  the  other.  What  more  natural  than  that  an 
exchange  should  be  made !  And  this  is,  in  plain  terms,  the 
true  character  of  the  soKsalled  ^  social  evil.''  No  belief  is 
more  false  than  that  woman  prostitutes  herself  to  any  extent 
to  satisfy  her  own  sexual  desires.  But,  as  we  shall  see  pres- 
ently, she  is  wholly  dependent  upon  man  fpr  the  means  of 
subsistence,  and  is  obliged  to  barter  her  virtue  for  a  lireli- 
hood.  For  life  is  dearer  than  virtue,  and  there  is  often  more 
true  virtue  in  tliis  surrender  of  virtue  than  there  would  be  in 
preserving  it. 

MOMOOAMT. 

The  remaining  principal  form  of  marriage  consists  in  the 

union  of  one  man  with  one  woman.    Incomplete  and  inade- 

qnate  as  monogamy  certainly  is,  it  is  nevertheless,  as  must  bs 

confessed,  a  far  superior  nxcydf^  of  sexual  union  to  either  form 

of  polygamy.    It  is  l\ie  lotia  'v\32tfJi\\MM^  T^»^mTMsiA^>Mi& 
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opposite  fex  do  not  all  abstain.  Whatever  the  circumstances 
maj  be  which  impel  theqi)  they  do  yield.  It  is  not  enough 
to  assert  that  it  is  only  the  bad  and  depraved  wlio  do  this, 
because  it  is  not  true.  It  is  not  claimed  that  every  one  yields, 
for  every  one  is  not  tempted,  every  one  can  not  find  an  object 
of  union.  Yet,  let  the  inducements  and  opportunities  be 
held  out,  and  all  are  liable.  We  all  know  how  the  celibate 
clergy  were  in  the  habit  of  breaking  this  fast,  and  how  mer- 
cifully they  were  induced  by  their  own  experience  to  deal 
with  this  class  of  offenders  against  the  canonical  code* 

Sociology  has  to  deal  with  the  positive  phenomena  of  so- 
ciety, and  takes  no  notice  of  what  uien^s  ideas  are  as  to  what 
such  phenomena  ought  to  be.  It  is  from  this  stand-point 
that  this  question  must  be  viewed.  It  is  the  lower  classes  of 
society  that  can  be  most  easily  studied.  The  less  the  ])sychic 
prevail  over  the  physical  influences,  the  simpler  and  more 
apparently  regular  the  phenomena  become.  Legislation  will 
be  scientific,  and  therefore  effective,  in  proportion  as  it  ap 
preaches  the  stand-point  of  the  sociologist,  and  recognizes  thl 
actual  phenomena  that  occur  while  displaying  whatever  wis> 
dom  it  possesses  in  the  direction  of  rendering  the  facts  harm- 
less or  advantageous. 

.  Polyandry,  therefore,  while  it  is  the  form  of  sexual  union 
least  recognized  by  man,  and  least  ssmctioned  by  any  form  of 
law,  is,  at  the  same  time,  the  form  which,  in  the  nature  of 
man,  must  exist  to  a  greater  or  less  extent,  whatever  may  be 
tlie  acknowledged  and  legalized  form  of  marriage.  Men  who 
have  no  legal  access  to  women  will  seek  illegal  access  to 
them,  and  will  obtain  it  at  any  price  within  their  reach. 
This,  in  jiolitical  economy,  would  be  called  a  demand.  And 
here,  as  certainly  as  in  trade,  demand  will  create  supply. 
Under  the  reign  of  polygyny  the  demand  is  at  its  greatest. 
Therefore  we  find,  in  Hebrew  writ,  frequent  reference  to 
harlots  and  whoremongers  in  the  land  of  David  and  Solo- 
moUi  with  their  numerous  wives  and  concubines.     In  con* 
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enTed  by  man»  and  sabjeets  woman  to  nnsolidted  ombiaMi 
at  nnnatnral  porioda,  these  are  but  the  erfla  wbich  moil. 
needs  be  under  any  artificial  system  of  social  oiganbalioiu 
The  first  of  these  evils,  or  at  least  deprivations*  ia  far  greater 
among  animala,  while  the  aeoond  doea  not  exist.  Artificial 
institutions  of  marriage  seeic  to  avoid  the  former,  and  tend ' 
to  increase  tlie  latter.  Polygamy  accomplishes,  so  far  as  it 
can  be  made  to  prevail,  the  first*  of  tlicse  objects,  leaving  the 
other  nearly  in  its  natural  state.  Polyandry  carries  tlie  latter 
evil  to  its  maximum,  witliout  necessarily  affecting  the  former. 
Monogamy  is  a  compromise  between  the  two.  The  soperi- 
ority  of  polygyny  over  polyandry  is  due  to  the  circniiistinoe 
that  the  enforcement  of  unsolicited  union  in  the  female  is  a 
greater  strain  upon  nature  than  the  deprivation  of  gratifica- 
tion in  the  male.  The  firat  is  the  ^i^rcater  evil,  because  a 
greater  violation  of  physical  law.  The  monoganiic  C(»m- 
promise  d(K*s  not  seem  to  carry  the  fonncr  evil  beyon<l  the 
lH>wer  of  the  system  to  habituate  itself.  Still,  it  opens  a 
grave  question  for  the  attention  of  hygienic  students. 

GENERAL   REMARKS  ON   3tARRIAOE   INSTrrUTIONS. 

I  have  thus  briefly  glanced  at  the  subject  of  marriage  as 
one  of  the  primary  consequences  of  sexnal  desire.  In  any 
and  all  its  fonns  it  stands  as  a  simple  expression  of  the  natu- 
ral  law  of  sexual  attraction.  It  exhibits  so  manv  modes  in 
which  desire  seeks  to  obtain  its  legitimate  object.  The  vari- 
ety which  it  presents  in  man  is  no  greater  than  what  we  see 
in  the  lower  fonns  of  life,  and,  when  carefully  compared,  is 
found  to  be  astonishingly  similar,  although  the  erection  of 
each  of  these  forms  into  an  institution  is  a  fact  peculiar  to 
the  human  race,  and  it  is  to  this  fact  that  must  be  ascribed 
those  violations  of  the  natural  order  which  are  so  apparent 
in  society.  In  man  we  see  every-where,  as  we  do  not  in  ani* 
mala,  those  unmistakable  evidences  of  the  victory  of  desire 
over  utility,  of  t\\e  «u\>0Td\iv%l\QTv  of  the  ^^rand  object  of 
nature reproducliou— to  iii^  \mxQftd:\a.XA  ^\^«x.  ^\  — 
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pleasare.  Tliese  are  what  stamp  all  liutnau  BystcniB  of  mar- 
riage with  an  artificial  character,  and  show,  in  the  clearest 
manner,  that  aomething  more  than  the  unintelligent  laws 
of  natural  selection  has  been  at  work ;  that  an  intelh'gcnt 
power,  that  of  reason  and  imagination,  has  been  exerting  its 
designing  and  creating  inflnence  in  the  \/ork  of  establishing 
these  institutions.  In  a  word,  it  is  in  the  human  race  alone 
that  we  see  in  marriage  institutions,  as  indeed  in  all  others, 
evidence  of  teleological  design  standing  out  in  bold  distinction 
from  the  genetic  adaptation  and  evolutionary  development 
of  the  extra-anthropological  universe,  and  always  displaying 
itself  in  this  same  direction  of  supplying  a  human  instead  of 
a  natural  utility,  by  subordinating  function  to  feeling. 

Oenbsis  of  Modesty. 

Before  it  is  possible  to  proceed  further  with  the  consider- 
jtion  of  the  sociological  results  wrought  by  the  reproductive 
forces,  it  is  necessary  to  obtain  a  glimpse  of  that  important 
artificial  creation  which  is  denominated  modeHy*  I  have 
several  times  hinted  an  intention  to  offer  an  explanation  of 
this  exceedingly  peculiar  and  wholly  anomalous  sentiment  so 
universal,  at  least  to  a  certain  degree,  in  the  whole  human 
race,  and  so  totally  wanting  throughout  the  universe  below 
it* 

In  the  natural  order  of  things,  the  existence  of  a  desire  is 
sufficient  to  prompt  an  open  effort  at  gratifying  it.  It  makes 
no  difference  whether  it  be  the  desire  to  eat  or  drink  or  per- 
form the  act  of  reproduction.  All  desires  are  alike  before 
nature— equally  pure,  equally  respectable.  All  are  per- 
formed with  the  same  freedom,  the  same  publicity,  the  same 
disregard  for  appearances.  Nature  knows  no  shame.  She 
affects  nc*  modesty.    The  acts  which  are  necessary  to  the 

^  Sexual  modesty  !■  alone  here  considered.  Among  many  animals,  especially 
domesticatec  ones,  the  quality  called  neatness  often  amounts  to  a  species  of 
modesty,  tut  the  prindplf  underlying  it  is  wholly  disUnct  from  that  on  which 
jiexual  modeHj  is  founded. 
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perpetnation  of  a  speeici  poaeM  no  tpcdal  qiialitj  wUdi 
distingnislies  tliem  from  thote  neeetsaiy  to  its  prMciratioiL 
There  is  nothing  inherent  in  the  dedrei  wbieh  pfompt  tbeM 
aets  that  gives  boldness  to  the  one  or  shyness  to  the  other. 
All  are  alikoi  eo^rdinate^  equally  essential,  eqnallj  pioper. 
There  is  no  natural  reason  for  feeling  ashamed  of  the  one 
which  does  not  equally  tpply  to  the  other.*  This  natural 
homogeneity  finds  a  perfectly  free  expression  throu^iovt 
all  the  deportments  of  nature  below  man,  and  the  departure 
from  it  among  the  human  races  bears  a  certain  ratio  to  their 
degrees  of  artificial  development  We  roust  therefore  look 
in  this  developing  process  for  the  origin  and  the  cause  of  the 
distinction  which  civilized  man  draws  between  these  cissses 
of  desires  and  the  acts  which  they  call  forth. 

In  order  better  to  trace  this  sentiment,  we  must  go  back 
in  imagination  to  the  time  when  man  was  still  in  his  animal 
state,  in  which,  as  in  all  his  contemporaiy  species,  no  such 
sentiment  as  shame  for  any  act  prompted  by  nature  existed. 
The  first  consequence  of  his  intellectual  superiority,  as  al* 
ready  shown,  was  to  take  from  woman  her  power  of  selec> 
tion,  and  to  deprive  her  of  her  right  of  refusal.  This  sur> 
render  on  her  part  was  made  in  response  to  his  appeals  to 
her  imagination  and  to  her  reason.  All  this  tended  to  place 
woman  more  and  more  absolutely  in  the  power  of  man. 
Long  before  any  proper  civilization  had  begun,  the  sub- 
jection of  woman  was  complete,  and  sexual  selection  wu 
tranftferrcd  from  the  female  to  the  male  of  the  human 
species.  Marriage,  which  had  previously  consisted  in  simple 
and  promiscuous  pairing  for  momentary  gratification,  came 
now  to  constat  in  something  like  the  permanent  possession  of 
one  or  more  wives  by  one  man.  This  possession  was  ac- 
quired, like  that  of  other  goods,  by  forcible  seizure  or  some- 
thing equivalent  to  this.  It  was  in  tliis  act  of  getting 
possession  of  women  that  those  desperate  struggles  were 
Dade  which  ultimately  resulted  in  the  development  of  canine 

4^ 
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teeth  and  other  organs  of  aecondaiy  Bcxual  selection.  The 
most  beautiful  females  were  most  admired  and  sought,  and 
for  these  many  rivals  would  contend.  No  history  will  ever 
describe  and  no  poet  recount  the  battles  which  have  taken 
place  between  these  rivals  for  the  possession  of  the  fair 
daughters  of  the  forest  and  the  wilderness.  The  victor  at 
length  seizes  his  bride  and  hies  away  to  his  chosen  resort, 
bearing  his  well-earned  price.  He  dares  lot  remain  and 
seal  his  courtship  in  the  presence  of  his  cnetaies.  He  must 
steal  away  and  commit  in  secret  the  act,  for  the  right  of 
whose  performance  he  has  so  desperately  fought.  The  case 
of  one  is  the  case  of  all.  The  marriage  ceremony  becomes 
an  elopement.  The  cohabitation  of  male  and  female  be- 
comes a  signal  for  attack.  All  intercourse  between  the  sexes 
must  be  had  in  secret.  The  state  of  society  re<juired  it,  self- 
protection  demanded  it.  The  force  was  strong  enough  to 
overcome  the  hardship,  and  the  proiNigatioii  of  the  species 
went  on.  But  the  practice  of  stealing  away  to  some  solitary 
spot,  where  no  rival  could  disturb  the  enjoyment  of  this 
pleasure,  grew  into  a  regular  and  permanent  custom,  and 
like  all  customs  was  continued  after  the  cause  which  origi- 
nated it  and  made  it  necefsary  ceased  to  exist.  That  cause 
was  fear,  and  therefore  fear  may  be  safely  regarded  as  the 
sentiment  which  lies  at  the  bottom  of  human  modesty.  Fear 
of  being  circumvented  and  prevented  from  consummating 
a  pleasurable  act  otherwise  entirely  natural  and  proper— tliis 
was  the  originating  cause  of  modesty.  We  see  something 
approaching  it  in  animals.  The  rivalries  of  wild  animals, 
could  we  fully  comprehend  their  effects,  would  show  us  some 
of  the  first  steps  in  the  direction  of  establishing  such  a  custom 
as  that  which  grew  up  among  men.  Breeders  of  domestic 
animals  doubtless  daily  observe  tendencies  in  this  direction. 
Every  one  has  observed  them  among  poultry.  Where  there 
are  several  cocks,  they  seek  to  separate  their  chosen  mates 
from  the  rest  in  order  to  enjoy  perfect  immunity.  When 
this  precaution  has  not  been  sufilcienllj  ^^VL\»!&!scl^>2cnk^  ^vs^ 
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frequently  attacked  bj  rival  eoeksi  and  tlidr  pliaiuit)  iate^ 
oepted.  It  in  due  to  the  natnre  of  the  pleaaiire  itaelf  tlat 
tlieee  conncquonceB  reiult  It  is  in  no  nuuiner  doe  to  tlie 
qnalitj  of  that  plvatnro  or  an/  intrinsie  eriminalitj  attachiiy 
to  the  act  itself.  Under  the  tame  oonditicma  the  gratiflcetbrn 
of  any  other  desirci  the  enjoyment  of  any  otiier  pUamri, 
would  be  ultimately  followed  by  the  tame  retnlti^  and  gndv- 
ally  engender  the  same  aentimentt.  But  no  other  deiire  par* 
taken  of  tliat  pensonal  eliaracter ;  no  other  deiire  b  gmtificd  to 
much  at  the  expense  of  othen ;  no  otlier  deure  dependa  lo 
much  upon  the  will,  choice,  or  election  of  IndiTlduala ;  no 
other  desire  possessea  the  quality  of  enduring  Indefinite  dia» 
appointment  or  almost  Indefinite  indulgence,  without  result- 
ing in  death  or  satiety.  Certain  predatory  anlmak  sdae  their 
food  and  carry  it  away  from  their  comjianions  and  eat  it  in 
secret,  in  order  to  secure  immunity  from  the  attacks  of  othen. 
This  practice  might  have  placed  the  pleasure  of  eating  under 
the  ban  had  it  existed  in  man,  although  it  could  never  have 
gone  to  the  same  lengths  with  him  as  in  the  other  case,  since 
in  times  of  plenty  all  would  have  been  satisfied,  and  sinoe, 
also,  the  coK>peration  of  all  was  required  in  the  productiim  of 
I  subsistence.  There  is  nothing  analogous  In  the  two  acts  or 
the  two  desires.  And  the  same  may  be  said  of  all  the  other 
desires.  The  sexual  desire  stands  alone  as  being  capable  of 
genetically  evolving  the  sentiment  of  modesty,  and  tills  only 
in  a  being  endowed  with  a  highly  complex  and  sympathetic 
organization.  The  sentiment  of  shame,  as  employed  in  this 
sense,  is  a  delicate  and  refined  sentiment.  It  has  gone  so  far 
beyond  itM  originating  cause  as  to  have  left  it  almost  unrecog- 
nizable. Who  would  suppose  all  the  secrecy  in  sexual  mat- 
ters, which  society  enforces,  to  be  the  result  of  tlie  fear  cf 
being  disturbed  by  rivals!* 

*  I  am  aware  of  but  one  oChtr  attempt  haring  beta  made  to  aeeooM  fcr 

modet^tv,  and  thlt  U  t^tal  ot  ^<^v*n[JbiMftf  ^  «boat  theory  la  that,  aa  life  la  a  mif 

fortttor,  itii  peipeiualUm  \t  iicc«*MkA\i  %  wV«w%.   TVA^^wdiwvAXM  ^V^^^^ve^p^. 

diictiro  act  U  tb^fwfeca  \tta^^(eC^^%\iUV.v.\»ia%.'«T«^MiaM^^«^'\^ 
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But|  if  proprietary  protection  was  the  foundation  of  mod 
€styi  it  does  not  constitute  the  whole  of  its  superstructure. 
Other  elements  soon  entered  into  it  which  have  imparted  to  it 
its  peculiar  character.  The  progress  of  general  physical  devel- 
opment in  man  gradually  softened  and  modified  all  human 
aentimentSi  and  gave  rise  to  many  other  derivative  or  com- 
pound ones,  all  of  which  exerted  a  mutual  induence  upon 
one  another.  The  idea  of  propriety  in  general  was  growing 
up  from  a  Variety  of  sources.  The  essence  of  propriety  is 
conformity  to  custom.  Proper  conduct  is  wholly  distinct 
from  reasonable  or  Just  conduct  That  is  proper  which  is 
in  conformity  with  established  usage.  But  no  fact  is  more 
clearly  taught  by  history  and  ethnography  than  that  there  is 
no  necessary  relation  between  custom  and  either  reason  or 
justice.  The  sentimbnt  of  shame  in  general  had  no  exist- 
ence until  there  had  been  established  fixed  customs.*  Shame 
itselfi  a  wider  term  than  modesty,  is  simply  regret  at  having 
\*iolated  a  custom.  But  regret  may  be  ultimately  defined  as 
the  fear  which  is  experienced  of  the  consequences  of  an 
improper  act  Shame,  therefore,  is  only  a  form  of  regret. 
It  differs  from  other  regrets  in  the  quality  of  the  penalty. 
In  ordinary  regrets  the  consequences  feared  are  physical,  or 
at  least  possess  only  an  intellectual  quality,  resulting  from 
negligence  or  inability  to  foresee  thom.  They  are  often 
serious  and  extremely  detrimental  to  temporary  interests. 
The  consequences  of  shameful  regrets,  on  the  contrary,  pos- 
aess  a  moril  quality.  They  are  the  consequences  of  having 
violated  a  custom  {jnoi).  They  are  not  physical,  since  cus* , 
torn  is  only  a  form,  and  can  not  wield  any  mechanical  force. 
They  are  not  intellectual :  the  rational  faculty  is  not  called 

set  deax  Strei  qui  ae  eherchent  redproquement  da  regsrd  i  pourquol  1e  mjtt^rt 
4oiit  Us  s^enTcloppentt  pourquol  leur  air  orslniif  et  embsmti^t  CTeit  quUls 
font  dous  trattres  qui  to  ehtrcbent  ainal  du  regard  pour  oontlnuer  la  ?ie,  pour 
fcrlTra  dans  un  autre  Atre.**— (L^on  Dumont,  in  the  ^  Re?ue  ISdentlflque,**  7 
septembre,  lS72,p.  S20.) 

^*Tbe  Qrtek  ward  niai  in  the  oourta  ot  \\A  UiXat^  \aiaft^  ^\^>^^fiX  *^ib»^ 
0ttbe  §ea»e§,  euMtom  lmo9\  legal  right  ( jiM)t  a&4  mottX  i\^v  Vi«>^« 
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into  reqnltiticHi.  Th^  tra  not  mtterhl,  or  Mrfoati  or  dibi 
mental— it  lent,  not  direedT— to  tempoimiy  intoratts.  Thij 
eontist  of  •  purely  emotional  pain  and  dlaagreeable  elate  of 
the  foelingi  for  having  violated  an  eatabliabed  OMige.  To 
probe  the  question  still  deeper,  the  esaet  interest  whose 
injury  is  apprehended  is  self-esteem,  or  nther  the  esteem  of 
others.  We  see  how  far  along  the  soehd  influences  nrait 
have  gone  before  the  sense  of  shame  eonld  be  genented. 
Love  of  self  must  have  beeome  eapable  of  solieiting  the 
good*wlll  of  others  In  society.  Onstoms  must  have  beeons 
so  flrmly  established  that  to  violate  them  thieatened  to  de* 
stroy  that  good-will,  and  the  loss  of  that  esteem  from  othcit 
must  have  come  to  be  regarded  as  one  of  the  most  terrible 
punishments  which  it  was  possible  to  suffer.  We  mav, 
thoreforo,  safely  assume  that  the  pure  feeling  of  shame,  of 
wliatovcr  kind,  must  have  been  developed  after  man  had 
become,  and  had  long  remained,  an  intensely  social  being. 

Now,  modesty  was  one  of  the  earliest  forms  of  shame. 
The  institution  of  marriage  in  some  form,  t.  €.,  the  custom 
of  appropriating  the  females,  was  one  of  tlie  6rst  of  human 
institutions.  It  was  a  necessary  condition  to  the  social  state. 
Without  it  the  universal  warfare  among  the  males  would 
have  rendered  all  efforts  at  social  protection  nugatory.  Its 
establidhnicnt  secured  man's  personal  safety.  It  had  become 
a  pennanciit  custom  to  screen  the  conjugal  act  absolutely 
from  public  gace.  To  violate  this  custom  had  grown  to  be 
regardcMl  as  a  gross  departure  from  the  rules  of  social  con- 
duct. Ilenco  any  accidental  breach  of  this  canon  instantly 
excited  the  fear  of  being  despised  by  those  who  observed  it, 
and  was  followed  by  that  kind  of  regret  at  having  committed 
the  impropriety  which  took  the  special  name  of  shame.  And 
the  constant  vigilance  which  men  and  women  kept  over  this 
matter  was  called  mi>desty,  which,  to  this  day,  ia  measured 
by  the  degree  of  that  vigilance. 

It  is  very  probable  that  the  impropriety  was  for  a  long 
time  confined  to  lYie  o^n  VdA^^v^^^  ^\  ^fici!^  \kc^  ^ditr 
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«elf.  It  can  not  have  a  much  wider  latitndc  among  those 
ravages  who  wear  little  or  no  clothing.  But  the  introduc- 
tion of  clothing  has  given  an  entirely  new  caat,  and  an 
immensely  extended  rangCi  to  the  sentiment  of  modesty. 
[Nothing  could  be  more  natural  than  the  passage  from  the 
custom  of  concealing  the  act  of  reproduction  to  that  of 
concealing  those  parts  of  the  body  most  directly  connected 
with  that  act.  Hence  it  is  found  that  the  first  clothing  is 
always  applied  to  the  loins.  The  story  of  the  **  fig-leaf" 
has  its  r^dization  in  scores  of  savage  tribes  dwelling  in  the 
tropics,  where  clothing  is  scarcely  a  necessity.  And  here 
the  question  arises  whether  necessity  or  propriety  had  more 
to  do  with  the  extension  of  clothing  to  the  other  parts  of 
the  body.  I  have  already  touched  upon  this  point  {mpray 
p.  557),  and  will  here  add  that  the  mere  consideration  of 
propriety  would  not  perhaps  have  alone  suggested  and  estab- 
lished the  custom  of  clothing  even  the  loins.  Still,  if  such 
is  the  case,  that  custom  can  only  be  explained  by  supposing 
those  races  among  which  it  prevails  to  have  once  clothed 
the  entire  body,  and  afterward,  from  migration  into  warmer 
climates,  gra«lually  discontinued  all  but  what  was  necessary 
to  cover  those  parts. 

The  clothing  of  the  entire  body  except  the  hands  and 
face,  which  became  a  necessity  as  soon  as  any  nation  crossed 
the  tropics,  soon  rendered  improper  in  various  degrees  the 
exposure  of  all  parts  of  the  person  habitually  concealed. 
The  hands  and  face  would  have  suffered  the  same  fate  but 
for  the  obvious  disadvantage  in  keeping  them  clothed.  A 
near  approach  to  this  condition  is  found  in  some  countries 
where  the  women  go  perpetually  veiled.  A  Turkish  lady  is 
aaid  to  feel  great  shame  on  being  perceived  unveiled,  and 
this  is  sufficient  to  prove  that  the  sentiment  is  purely  con- 
ventional, and  depends  altogether  upon  the  custom  prevail- 
ing in  any  particular  country.  Nothing  is  so  despotic  as 
fashion.  It  can  condemn  any  thing  or  it  can  sanction  any 
thing.     And,  although  all  its  laws  and  d&<n^^s^  \s^\>s^  V%?^^ 
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onoa  hid  a  genetie  caoae,  rerj  few  of  than  ma  now  be  np- 
ported  by  any  adequate  reaaon. 

The  degree  of  TefiBement  to  which  modeity  haa  been 
earried  in  the  moat  enlightened  ooantriea  la  amiudng  when 
regarded  from  a  purely  imtional  atand-pointl  Like  moat 
time-honored  inatitntiona  it  haa  onfUved  much  of  ita  naefiil* 
neaa,  and  now  certainly  preaenta  a  aeriona  obataele  to  the 
progreu  of  rational  development.  Like  all  other  audi  inati* 
tntlona,  it  b  the  refinementa  and  exaggerationa  of  the  original 
which  do  the  chief  miachief,  and  not  the  nncleoa  itadf  whidi 
waa  generated  out  of  aodal  conditiona  and  aoeial  needa.  It 
would  be  difficult  to  aee  how  any  graat  harm  eonld  well  grow 
out  of  the  original  ouatom  of  concealing  the  act  of  repro- 
duction. The  fact  that  men  and  women  are  conatantly  com- 
mitting a  pleasurable  act,  which  they  seek  only  to  conceal 
from  the  coarse  gaze  of  others,  casts  a  charm  over  society 
which  no  doubt  really  increases  the  sum  of  human  happiness. 
It  doubtless  exerts  a  refining  and  elevating  influence  upon 
both  sexes  and  all  classes.  But  what  shall  we  say  of  a  cus- 
tom which  forbids  parents  from  instructing  their  children  in 
the  most  essential  matters  connected  with  their  social  and 
physical  existence!  What  of  a  custom  which  excludea 
women  from  classes  where  the  physiology  of  their  bodies  ia 
explained — women  who,  far  more  than  men,  are  sacrificing 
their  lives  by  thousands  on  the  shrine  of  other  fashions,  be- 
cause they  do  not  know  how  they  are  madet 

We  have  thus  endeavored  to  trace  this  remarkable  senti- 
ment, this  mass  of  absurdities  and  irrationalities  which  men 
call  modesty,  back  to  its  origin  in  natnral  social  causes,  wholly 
explicable  from  the  data  which  our  knowledge  of  human 
nature  and  human  history  furnishes.  To  the  superficial  ob- 
server such  an  explanation  indeed  seems  impossible,  and  it 
is  no  wonder  that  the  mass  of  mankind  believe  that  modestv, 
with  all  its  kindred  sentiments  and  customs,  is  a  natural 
attribute  which  has  a\wa.^«  «Td%\ftd  «a  tLOw« 
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Condition  op  Women. 

We  are  now  prepared  to  conBider,  as  a  connected  wholes 
Hie  general  result  npon  the  eexes,  under  the  oppration  of  the 
fioeial  syBtem,  of  the  reprodnctive  forces^  and  to  inquire  more 
particularly  into  the  present  social  status  of  the  sexes,  and 
the  causes  that  have  produced  it.  Confining  ourselves,  as 
before,  to  those  effects  which  must  be  ascribed  to  feeling — 
ue^U>  the  desire  itself — and  omitting  all  social  facts  which 
are  exclusively  due  to  function — ••  «.,  io  reproduction  itself 
— ^we  are  to  inquire  which  of  the  more  prominent  features  of 
the  present  sexuosodal system  are  referable  to  this  class, and 
how  they  have  been  developed  during  the  ages  of  vicissitude 
through  which  the  race  has  passed. 

BIOLOGICAL  EFFECTS. 

Beferenee  has  already  been  made  to  the  facts  under  this 
head  which  belong  to  biology,  and  we  have  seen  how  pro- 
foundly the  race  has  been  modified  in  many  physical  aspects 
by  the  infiuence  of  what  Mr.  Darwin  very  aptly  denominates 
eexual  selection,  f^an  has  doubtless  undergone  as  great 
modifications  of  tms  kind,  both  primary  and  secondary,  as 
other  animals,  and  not  only  in  his  animal  state,  when  this 
selection  was  done  by  the  female  the  same  as  among  other 
species,  but  since  the  dawn  of  manhood,  and  after  this  selec- 
tion, under  the  operation  of  a  higiier  intellectuality,  had  been 
transferred  to  the  male  sex.  ^ 

There  is  at  least  one  important  physical  transformation 
which,  I  think,  all  will  agree  should  be  assigned  to  this  latter 
comparatively  brief  period.  I  refer  to  the  menstruation  of 
women.  I  do  not  mean  the  fact  of  menstruation,  but  the 
TOCuIiarity  of  it  as  compared  with  that  of  other  animals. 
'Few  thoughtful  physiologists  will  contend  that  the  laborious 
and  debilitating  process  by  which  women,  even  of  the  lower 
(nces,  develop  their  ova,  is  natural  to  the  human  species. 
That  it  baa  become  naturalized^  so  tJasA.  \\.  Va  ^t^-^iNi^A^  \sic 
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herited  tnd  eonttitntes  no  actual  diieased  eopditiop»  b  dovbl- 
less  trae,  but  it  is  difficult  to  believe  that  the  original  anev* 
ton  of  Uie  human  race  in  their  primeval  state  could  haie 
formed  such  a  remarkable  exception  to  the  rest  of  eraatioiiy  y 
y  and  been  compelled  to  suffer  under  soeh  a  ^  dunse."    Qrdi- 
naiy  sexual  selection  by  the  female  could  scaredx  ^^^  ^^* 
tendenej  to  bring  about  a  result  of  this  kind,  since,  as  long 
as  the  choice  is  with  her,  no  violence  would  be  done  to  b^ 
system.    It  is,  therefore,  most  reasonable  to  sappose  that  the 
present  painful  process  is  the  result  of  the  surrender  of  tUs  y 
right  of  choice,  and  the  subjection  of  her  person  to  the  ex- 
emive  attentions  of  the  male  sex.    This  chuige^  whidi  must 
at  one  time  certainly  have  taken  place,  was  one  of  the  most 
thorough  and  fundamental  to  which  the  sexual  system  could 
have  possibly  been  subjected,  and,  although  no  one  could 
have  predicted  precisely  such  a  consequence,  a  far  more 
radical  and  sweeping  one  might  have  been  reasonably  ex- 
pected.   However  wide  of  the  truth  the  above  theory  may 
be,  it  is,  as  an  attempt  at  rational  explanation,  certainly  su- 
perior to  the  current  theological  one. 

SeCIOLOOICAL  EFFECTS. 

But,  aside  from  the  physical  results  which  may  have  been 
brought  about  by  the  free  action  of  the  reproductive  forces 
under  the  guidance  of  a  strong  rational  faculty,  the  social 
results  are  sufficiently  well  marked  and  interesting,  and  it 
was  to  these  that  I  had  proposed  to  confine  the  discussion. 

If  we  take  a  general  view  of  our  sexuo-social  system,  we 
find  men  and  women  living  together  under  special  and  pecul- 
iar rules  of  conduct,  occupying  separate  spheres  of  activity,/ 
and  subjected  to  separate  and  distinct  social  conditions.  In 
a  word,  we  find  that  society  has  erected  a  high  barrier  be- 
tween the  sexes,  so  that,  although  they  live  together,  meet 
each  other  constantly,  and  appear  to  be  companions,  they 
are  in  fact  dwelling  in  separate  elements  and  en  different 
planes. 
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8BZUO-SO0IAL  INBQUALimS. 

It  is  this  general  inequality  which  exists  in  the  social 
position  of  the  two  sexes  which  especially  interests  ns  at 
present.  It  is  too  striking  to  be  overlooked  in  an  inquiry 
into  the  conditions  of  social  progress,  and,  although  a  portion 
of  it  may  be  regarded  as  but  the  natural  correlate  to  their 
physical  inequality,  the  greater  part  must  be  accounted  for 
in  some  other  way.  The  inequalities  which  society  has  es- 
tablished between  the  sexes  may  bo  variously  classified.  The 
principal  ones  may  be  approximately  ranged  under  the  fol- 
lowing heads :  1,  inequality  of  dress ;  2,  inequality  of  duties ; 
3,  inequality  of  education ;  and,  4,  inequality  of  rights.  Let 
US  glance  at  each  of  these  inequalities  scparataly. 

Inequality  of  Drew. — In  all  civilized  countries  the  men 
dress  differently  from  the  women.    There  seems  to  be  a  tend- 
ency in  society  to  separate  the  sexes  by  some  distinguishing 
mark  which  enables  people  to  determine  the  sex  of  one  an- 
other at  sight.     Nature  has  done  the  same  tiling,  it  is  true, 
through  selection.     The  plumage  of  birds  and  the  fur  of  ani- 
mals are  usually  different  in  the  males  from  what  they  are  in 
the  females.    Mr.  Darwin  offers  a  very  ingenious  explanation 
of  all  this.    So  the  physical  appearance  of  the  sexes  in  the 
human  species  differs  in  many  important  respects,  only  a  few 
of  which  are  explainable  by  their  different  liabits.    The  ab- 
/sence  of  the  beard  in  woman  and  the  difference  between 
/  the  male  and  the  female  voice  are  among  the  best  marked  of 
I  these  physical  inequalities.    Difference  of  stature,  complexion, 
'  physical  strength,  and  intellectual  vigor  may  all  be  more  or 
less  satisfactorily  accounted  for  by  the  difference  in  their  re- 
spective social  conditions  and  life,  either  as  imposed  by  nat- 
ure or  by  custom.    And  man  has  sought  to  imitate  nature 
i  in  this  respect  by  clothing  the  sexes  differently. 

It  is  not  probable,  however,  that  the  custom  of  dressing 
one  sex  differently  from  the  other  grew  out  of  any  attempt  to 
-copy  from  nature,  and  the  process  was  certainly  wholly  unlike 
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fhe  leleetiTe  prooeMes  of  Datura.  If  we  will  emnfae  llie 
sifttter  closely,  we  shall  dificover  that  the  draas  of  women  le- 
•emblea  in  its  general  design  that  of  Qnetriliaed  races  fu 
mora  than  does  that  of  men.  It  is  more  as  both  seana  on|^ 
nally  dressed,  before  the  art  had  been  impiOTed  upon  nd 
adapted  to  pnustical  wants.  Modificatfons  and  refinemeots^ 
in  Uie  dress  of  women  took  the  direction  of  embellishroenty' 
while  those  of  men  tended  toward  utility.  And  thus^  while 
the  demands  of  active  life  have  worked  ont  for  man  a  com* 
paratively  convenient  and  at  the  same  time  eomeljr  habit, 
the  conditions  which  surrounded  woman,  while  thqr  have 
made  dothing  a  means  of  loading  her  with  oiiiamente,  have 
left  her  in  the  same  or  in  many  respects  in  a  wone  eoiidi* 
tion,  as  regards  her  adaptation  to  active  usefalness,  than  in 
the  beginning.  Nor  has  it  been  altogether  because  she  has 
been  inactive  and  useless  to  the  industrial  world  that  her 
mode  of  dress  has  not  been  improved,  for  she  is  generally 
compelled  to  perform  her  f idl  share  of  the  labor,  especially 
of  the  lowest  and  most  purely  physical  forms  of  it.  It  is 
due  rather  to  her  dependent  and  subordinate  place  in  society 
^  which  rendered  her  incapable  of  making  innovations  in  be- 
half of  lier  own  sex. 

Tlio  inactive  state  of  the  women  of  the  middle  and  upper 
classes,  however,  is  doubtless  in  great  part  produced  by  the 
inconvenient  and  unmanageable  character  of  their  dress ;  and 
the  refinements  wliieh  the  rich,  and  some  not  so  rich,  have 
learned  to  load  themselves  down  with,  are  the  cause  of  an 
enormous  amount  of  disease  and  suffering,  and  threaten  to 
work  a  permanent  physical  deterioration  of  the  race.  The 
dress  of  men  is  not  in  all  respects  what  it  should  be,  but  that 
of  women  is  certainly  the  disgrace  of  civilization. 

Inequality  of  Duties, — Next  with  regard  to  the  inequal- 
ity of  duties.     Independently  of  the  duties  of  maternity,  the 
sphere  of  woman's  activity  is  wholly  different  from  that  of 
man's.     If  we  grant,  l\ia\.  vVvct^  \^  ^  ef^rtain  natural  connec- 
tion between  t\\o  \ieaxVng  oS  qSk^tov^  wA  ^^  wc^  ^\  '^iosi 
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hoiueholdi  which  i8  probably  trae,  there  remains  a  chasm  tc 
be  filled  in  order  to  eqnalixe  the  duties  of  the  two  sexes. 
Among  savages  it  is  usually  the  women  who  perform  all  the 
real  work  of  their  societies.  This  they  do  in  addition  to 
their  maternal  and  domestic  duties.  Among  the  lower  classes 
of  soKsalled  civilized  society,  the  case  b  almost  the  same.  In 
Oermany,  women  till  the  soil  and  tend  the  flocks,  ao  of  yore. 
Nearly  all  the  menial  service  in  Europe  is  performed  by 
womeD«  In  our  lai^je  cities  thousands  of  women  toil  to  sup- 
port famOies,  including  often  their  indolent  and  inebriate 
husbands.  Go  into  the  great  factories  and  see  what  proper* 
tion  of  the  operatives  are  women.  Consider  the  thousands 
of  women  who  make  their  living,  and  a  very  scanty  one,  by 
their  needle.  Yet  the  most  of  these  have  their  domestic 
duties  to  perform  in  addition  to  this  labor.    We  see,  then, 

.^^ow  false  is  the  assertion  that  men  perform  the  labor  of  sup- 
*  port,  while  women  confine  themselves  to  maternal  and  do- 
mestic duties.  Women  who  profess  to  confine  themselves  to 
these  duties  usually  seek  in  every  way  to  escape  them,  and 
render  themselves  unfit  to  perform  them  by  their  devotion 
to  fashion.  This  is  because  society  has  established  two  arbi- 
trary sets  of  duties,  and  insists  that  woman  can  not  perform 
the  one  and  that  man  should  not  perform  the  other.    This 

^act  alone  is  a  proof  of  the  inferiority  which  society  ascribes 

Tito  woman,  since  it  assigns  her  duties  which  it  confesses  are 
beneath  the  dignity  of  male  labor.  At  the  same  time  every 
attempt  made  by  the  more  courageous  of  the  female  sex  to 
encroach  upon  the  domain  of  man,  and  seek  to  perform  the 
duties  which  he  has  assigned  to  himself,  is  met  by  the  chiv- 
alric  remonstrance  that  men's  duties  are  too  severe  for  the 
\7lelicate  constitutions  of  the  mothers  of  the  race !  Now,  all 
this  is  excessively  transparent  and  false,  and  indicates  that  it 

\    is  not  nature  at  all,  but  society,  that  has  assigned  to  woman 

^ ,  her  duties. 

If  the  delicacy  of  the  female  constvtwlvoTv^AwsL^^^^^'^^s^ 
the  aiifnieaion  of  women  to  the  Y\ar^e«MasJA.  wA  ^^  \«MS«>xis 
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Omj  are  vsaaUj  without  lediMi  and  widMrat  Toioe^  and  ift 
the  l^gUalare  they  have  alwaja  been  without  npreaentatloB 
eioqpt  by  men,  while  in  oonntiiea  where  tepieaentativea  aie 
dKMeii  by  mftfage,  this  simplest  but  most  vahiable  of  all 
rights  has  been  persistently  withhdd.  It  is  as  a  eidjoeo  fliat 
woman's  position  hiyi  reached  its  lowest  and  most  dependent/^ 
states  ahe  being  literally  ignored  In  all  matters  relating  to 
law  or  goremment* 

We  see  thereforoi  generaHy,  that,  whether  it  be  In  mat> 
ten  of  dress,  of  labori  of  educationi  or  of  rlgfati  It  ia  the 
female  sex  which  has  had  to  suffer  from  the  diserimination. 
The  clothing  of  the  male  sex  is  better,  more  oonTonien^- 
more  comfortable,  more  healthful.  The  duties  of  men  are 
more  agreeable,  more  dignified,  more  varied,  and  xnore  in- 
teresting. Man's  education  is  more  general,  more  thorough, 
more  profound.  The  rights  of  men  are  comparatively  ample, 
liberal,  and  manifold.  These  are  facts  which,  though  they 
may  bring  the  blush  to  the  cheek  of  a  truly  chivalrous  nuin, 
possess  the  highest  interest  for  the  thoughtful  and  philo- 
sophic student  of  society. 

Genesis  of  Sexuo-^oeial  InejtuUitiee. — But  it  was  not  ta 
deplore  them  that  we  have  brought  them  forward  in  thia 
place.  It  was  rather  for  the  purpose  of  inquiring  into  their 
causes,  and  establishing  if  pt^ssible  a  genesis  of  their  existence 
in  society.  The  first  step  in  any  investigation  is  the  discov* 
ery  and  recognition  of  the  facts  which  bear  upon  the  subject 
of  it.  In  social  matters  these  facts  often  stand  out  in  full 
y  view  without  being  recognized.  The  power  of  custom  and^^ 
the  bias  of  conservatism  make  us  all  blind  to  their  existence. 
Tlie  tendency  to  convert  custom  into  right  often  makes  those 
/  facts  a])pcar  just  and  equitable  which  are  unjust  and  despica- 
ble. The  fear  of  losing  what  is  good  blinds  us  to  what 
is  bad,  and  men  often  cling  to  the  very  system  which  makea 
them  its  victims.  It  is  thus  that  society,  which  includes  both 
sexes,  remains  iucapa\Ae  oi  t^^^vLvci^  >3cw^  \Ai^ut  &ct  that  i 
one  sex  is  in  a  couditioTi  oi  VsL««j?ai^^^l  ^^ 
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woman  in  dependent  upon  man,  and  that  the  female  aex  is  in 
a  state  of  subjection  to  the  male  sex.  Voltaire's  Jovian  visi* 
tor*  would  be  sure  at  once  to  observe  with  astonishment 
that  the  inhabitants  of  tliis  planet  were  divided  into  two 
great  castes,  dependent  on  a  physical  condition  which  they 
eould  not  control,  and  those  who  had  the  misfortune  to  be 
bom  females  were  doomed  to  perpetual  tutelage  or  servi- 
tude to  the  higher  caste  of  males.  And  the  inferior  position 
of  woman,  maintained  through  so  many  ages,  has  actually 
Ij  resulted  in  rendering  her  both  physically  and  mentally  in- 
ferior to  man. 

TBB  SUBJKOTION  OP  WOUQf. 

I  have  classed  the  inequalities  between  the  sexes  under 
the  first  great  division  of  the  social  results  of  the  reproduce 
tive  forces,  as  being  chiefly  due  to  the  operations  of  the  love- 
passion — ^to  feeling — and  not  tq  those  of  reproductive  pro- 
cesses— to  function.  The  first  step  toward  the  subjugation 
of  the  female  sex  was  the  conquest  by  the  males  of  her  pre- 
rogative of  selection.  This  was  the  surrender  of  her  virtus 
in  the  primary  sense  of  the  term— of  her  power  over  men, 
over  society,  over  her  own  interests.  But  this  crisis  was 
brought  on  wholly  by  the  force  of  male  passion.  It  was  a 
victory  for  male  indulgence.  Won  by  the  aid  of  strategy 
and  of  superior  mental  power,  it  not  only  secured  the  result 
aimed  at,  but  it  led  to  the  dominion  of  man  over  woman.  It 
is  one  of  the  few  instances  where  nature  seems  to  have  over- 
shot its  mark.  The  very  excess  of  passion  with  which  man  2 
(along  with  the  males  of  all  other  species)  is  endowed,  and 
which  was  apparently  designed  to  prevent  the  possibility  of 
the  failure  of  reproduction,  became,  when  coupled,  with  this 
increased  mind-force  incident  to  a  certain  stage  of  intellectual 
development,  the  means  of  effecting  the  most  extensive  and 
systematic  violations  of  natural  laws,  and  of  imposing  serious 
barriers  to  reproduction  itself.    Nothing  bwlxl^N^r^  ^5»&»5^ 
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Introduction  tnd  die  dow  htbitnation  of  woauui  to  tlie  diaagi 
could  liavo  saved  the  whole  race  from  extlnetioii  belnra  & 
dawn  of  civillaation.    Again,  the  lezuil  paiaion  In  man  wai 

^pne  cauao  of  a  more  rapid  intelleetaal  developmant  in  Urn 

^Tthan  in  woman.  Superior  eunnin|^ i. ^ iharper  wit% maj 
be  regarded  at  a  lecondarjr  aexual  charaeter  at  moeh  aa  tlM 
tuilu  of  the  boar  or  the  apurs  of  the  cock.*  Wbatorerwaa 
necessary  to  insure  success  in  courtship  was  sure  to  bo  deveL 
opodi  and|  when  cunning  became  a  safe  weapon,  it  rapldlj 
increased  in  the  males  until  they  outstripped  the  femaloa  bi 
vigor  of  intellect. 

It  is  undoubtedly  true  that  the  weaker  phjalcal  condition 
of  women  during  the  period  of  gestation  and  partorltion  did 

^^mch  to  give  the  advantage  to  the  males.  Although  we  do 
not  perceive  any  special  disposition  on  the  part  of  other  fe- 
male animals  at  these  times  to  make  themselves  dependent 
upon  the  malcSy  we  can  readily  understand  how,  with  a  higher 
development  of  the  intellect,  and  especially  of  the  sensibili- 
ties, they  might  learn  to  do  so.  In  so  far  as  this  has  been 
the  case,  the  present  dependent  state  of  women  upon  men 
is  to  bo  referred  to  the  second  great  class  of  results  of  the 
operations  of  the  social  forces. 

But,  to  follow  out  the  first  line  of  development,  we  find 
that  woman  has  already  made  her  first  great  surrender,  and 

^4>ermitted  man  to  become  the  chooser  in  the  matter  of  sexual 
unions  instead  of  herself.  He  could  not  stop  here.  We 
have  seen  bow  the  various  systems  of  marriage  grew  up  out 
of  this  fundamental  fact.  Woman  at  once  becomes  prop- 
erty, since  any  thing  that  affords  its  possessor  gratification  is 
property.     Woman  was  capable  of  affording  man  the  high* 

V  est  of  gratifications,  and  therefore  became  property  of  the 
highest  value.  Marriage,  under  the  prevailing  form,  became 
the  symbol  of  transfer  of  ownership,  in  the  same  manner 
as  the  formal  seizin  of  lands.  The  passage  from  sexual  ser- 
vice to  manual  sernee  oxi  >iXi^  ^^s^  ^1  ^occkKCL  ^aa  perfectly 

44 
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natural.  If  woman  was  man's  property  for  Bexnal  purposes 
lio  wonid  certainly  claim  that  ahe  was  so  also  for  all  other 
purposes,  and  thus  we  find  that  the  women  of  most  savage 
tribes  perform  the  manual  and  servile  labor  of  the  camp. 

In  the  earliest  ages,  when  nations  were  devoted  to  con» 
tinual  warfare,  the  duties  of  men  were  defined,  and,  while 
the  women  were  left  behind  to  care  for  the  children  and 
perform  the  baser  services,  the  men  went  forth  to  wtir,  or 
took  upon  them  the  affairs  of  the  state.  This  distribution  of 
the  labor  of  the  sexes  has  always  been  preserved,  as  nearly  * 
as  the  state  of  society  would  permit.  No  moral  or  Intel* 
lectual  progress  has  been  sufficient  to  shake  it.  The  broad 
recognition  of  the  social  equality  of  the  sexes  has  never  been 
distinctly  and  practically  made.  All  pretensions  to  it  have 
been  contradicted  by  the  treatment  of  women,  by  their  exclu- 
sion from  the  most  honorable  forms  of  labor,  and  by  with- 
holding  from  them  social,  civil,  and  political  rights.  To 
affirm  that  women  are  the  recogniaed  social  equals  of  men  is  j 
to  betray  the  prevalent  incapacity  to  see  the  plainest  facts  in  i 
a  rational  or  abstract  light,  the  inability  to  see  them  in  any 
but  a  conventional  light. 

If  women  were  the  recognized  social  equals  of  men,  we 
should  see  a  very  different  state  of  society  from  that  which 
now  exists.  We  should,  in  the  first  place,  see  men  and  women 
wearing  nearly  or  quite  the  same  kind  of  dress.  The  slight 
modifications  necessary  to  adapt  the  dress  of  each  sex  to  its 
peculiar  physical  constitution  would  not  be  sufficient  to  make 
the  difference  noticeable,  and  would  not,  as  now,  make  the 
form  of  dress  a  badge  of  sex.  For  it  can  not  be  urged  that 
the  present  dress  of  woman  is  rendered  necessary  by  reason 
of  its  adaptation  to  her  physical  constitution.  The  least  ac- 
quaintance with  the  comparative  physiology  of  the  sexes,  on 
the  contrary,  is  sufficient  to  show  that  it  is  precisely  the 
reverse — that,  if  either  sex  can  afford  to  wear  heavy  skirts 
hanging  from  the  hips  and  wreiiAiViv^  ^^  ViYew^^^^.  >»».  '^'^ 
ttmle;  that^  if  cither  sex  needs  t\ie\oN9^t  %iL\x«wC\V:v».^a».^^^ 
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of  the  body  thoroughly  proteeted  from  expofiive  to  eunwti 
of  cold  air,  it  is  the  female ;  that  the  praetloe  of  ladng  thi 
waift  would  be  far  leM  fatal  to  man  than  to  woman,  wl£  her 
delicate  uterine  system  so  liable  to  displacement.  And,  even 
if  nothing  but  the  mere  question  of  modesty  were  oonstdersdi 
it  would  be  more  proper  for  woman  than  for  man  to  wear 
clothing  to  fit  the  body. 

If  the  social  equality  of  the  sexes  were  reoogniiBedt  we 
should  see  men  and  women  performing  substantially  the 
same  duties.  In  uncivilised  rsoes  the  dmdgeiy  and  the 
honorable  activities  would  be  equally  distributed  between 
them.  In  civilised  countries  women  would  share  all  the 
varied  occupations  and  professions  with  their  husbands  and 
brothers.  There  would  be  found  veiy  few  avenues  to  wealth 
or  happiness  which  women  would  be  incapacitated  to  enters 
from  purely  physical  reasons.  There  arci  indeed,  very  few 
of  them  that  women  have  not  in  some  rare  cases  actually 
entered  and  suoceesf  ully  labored  in.  But,  if  their  true  equal- 
ity were  recognized,  it  would  not  be  left  for  the  few  who 
dared  to  defy  the  rules  of  propriety  to  step  forth  into  fields 
of  usefulness  to  labor  by  the  side  of  man.  Not  only  would 
the  duties,  labors,  and-  occupations  of  men  be  shared  by 
women,  but  their  pastimes,  recreations,  and  pleasurea  as 
well.  We  should  not  see  man  amusing  himself  alone  and  in 
his  own  way,  or  in  the  society  of  men  only,  nor  should  we 
see  women  striving  to  become  happy  in  the  society  of  their 
own  sex,  and  to  derive  pleasure  from  sources  peculiarly  their 
own,  to  which  men  are  entire  strangers.  We  should  see  a 
community  of  enjoyments,  not  differing  materially,  perhaps, 
from  the  present,  but  in  which  both  sexes  would  join,  adding 
to  the  animation  which  they  otherwise  afford  the  lively  relish 
of  sexual  companionship.  The  present  system,  both  of  labor 
and  of  recreation,  is  calculated  to  bring  out  the  worst  side  of 
sexuafity.  The  separate  duties  and  spheres  in  which  the  two  ^ 
sexes  labor  and  move  tend  to  render  the  desire  for  associa-  ^ 
tion  a  prurient  one.    TVi^  wrifidi  x^stovo^  ^i  propriety  and 
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modesty  have  the  effect  of  fanning  human  passions  into  s 
flame,  and  a  consequence  of  this  is  that  both  sexes  are  liable 
to  be  whelmed  in  a  vortex  of  crime,  and  their  character  and 
usefulness  ruined.  Equality  in  all  respects  would  prove  a 
certain  antidote  to  all  these  social. evils.  It  would  do  far 
more.  It  would  transfer  to  the  list  of  productive  laborers 
the  legion  of  women  who  now  deem  themselves  wholly  jus- 
tified in  occupying  a  position  of  dependency  upon  man,  and 
consuming  the  fruits  of  his  labor  without  adding  the  valu^. 
of  a  loaf  of  bread  to  the  wealth  of  the  world.  For  this  non- 
producing  condition  of  civilized  women  is  an  anomaly  in  the 
animal  world,  and  even  amon^  human  races.  Among  the 
lower  animals  the  labor  of  procuring  subsistence  is  performed 
^or  the  most  part  by  each  individual  for  itself,  the  males  and 
Vv  females  doing  an  equal  share  of  the  labor  of  life.  This,  also, 
seems  to  be  substantially  the  case  among  the  very  lowest 
human  beings ;  but,  very  early  in  the  progress  of  the  race, 
this  becomes  changed,  so  that  most  savages  have  a  system  in 
which  the  greater  part  of  the  industrial  pursuits  are  carried 
on  by  the  women,  the  men  devoting  themselves  only  to  war 
and  the  chase  ;  though  of  course  both  these,  and  particularly 
the  latter,  furnish  the  means  of  subsistence  to  some  extent. 
This  stage  extends  down  into  semi*civilized  peoples  and  war- 
like races  of  all  kinds.  It  is,  however,  succeeded  by  a  stage 
in  which  every  thing  is  reversed  in  these  respects,  and,  theo- 
retically at  least,  all  industrial  operations,  war,  and  the  chase 
devolve  upon  men  alone,  women  being  restricted  to  the  re- 
productive function,  and  to  that  of  being  ornamental.  In 
theory,  this  is  the  present  system  in  civilized  communities, 
but  the  manifest  impossibility  of  carrying  out  the  theory 
greatly  heightens  the  evils  of  woman's  condition. 

The  true  progress  of  society  must  eventually  complete  the 
cycle  of  changes  thus  begun,  and  again  make  both  sexes  pro- 
ducers, as  in  the  animal  and  pre-social  stages. 

If  the  equality  of  the  sexes  were  recognized,  we  should 
see  both  sexes  educated  alike.    TVe  shoold  ^^^^tssl^isc^  <^^- 
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capacity  to  grasp  great  social  tmtbs  and  ma  imdglit  into 
hainan  naturo  and  the  causes  of  social  plienomciia  deep 
enough  to  kindle  a  genuine  sympathy,  and  a  aonndy  mtkmal 
philanthropy.     This  phenomenon,  like  all  othera,  is  the  re- 
sult of  cauises  operating  through  innumerable  ages^  and  for 
which  there  is  no  more  responsibility  tlian  there  is  for  the 
physical  transformations  which  species  undeifpo  from  the 
operations  of  similar  causes  during  still  more  imtnense  pe> 
riods.    Andy  although  the  results  may  be  bad  and  entail  eril 
upon  society,  though  they  be  irrational,  absurd,  and  peroi-' 
cious,  they  are  none  the  less  due  to  causes  sufficient  in  their 
time  to  produce  them,  and  their  genesis,  or  true  explana- 
tion, though  perhaps  too  obscure  for  man  ever  to  nnfold, 
would  still  bo  traceable  to  their  earliest  origin  if  all  the 
circumstances  could  be  known.    A  state  of  society,  if  it  be 
bad  for  one  class,  is  bad  f pr  all.    AVonian  is  scarcely  a  greater 
sufifcrer  from  her  condition  than  man  is,  and  there  is,  there- 
fore, notliing  cither  improper  or  inexplicable  in  man's  espous- 
ing the  cause  of  woman's  emancipation.    The  freedom  of 
woman  will  be  the  ennoblement  of  man.     The  equality  of 
the  sexes  will  l)e  the  regeneration  of  humanity.    Civilization 
demands  this  revolution.     It  stands  in  the  greatest  need  of 
the  help  which  the  female  sex  alone  can  vouchsafe.    AVoman 
is  half  <»f  mankind.     Civilization  and  progress  have  hitherto 
l)een  carried  forward  by  the  male  half  alone.    Labor  and 
production  are  now  also  suffering  from  the  same  cause.    It  is 
high  time  that  all  the  forces  of  society  were  brought  into 
action,  and  it  is  especially  necessary  that  those  vast  comple- 
mentary forces  which  woman  alone  can  wield  be  given  free 
rein,  and  the  whole  machinery  of  society  be  set  into  full  and 
harmonious  operation. 

ATTITUDE  OF  SCIENCE  TOWARD  THE  EQUALIZATION  OF  WOHAN's 

CONDmON. 

The  general  movement  recently  set  on  foot  by  the  most 
advanced  societies,  iot  lAx^  e\fe\^\!\ati  wA  ^\vv^<^t«1v^xi  of  the 
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condition  of  women,  is  obmndy  and  confessedly  erode.  It 
is  still  in  that  stage,  common  to  all  progressive  movements, 
in  which  only  irresponsible  persons  will  venture  to  espouse 
it,  through  fear  of  obloquy ;  one  of  the  necessary  results  of 
which  is  that  among  its  votaries  there  are  numbered  many 
fanatics  on  the  one  hand  and  charlatans  on  the  otiier.  It 
has  as  yet  scarcely  emerged  from  the  stage  of  ridicule  into 
that  of  sober  argument.  It  is  still  almost  completely  under 
the  influence  of  feeling,  and  is  little  subject  to  the  control  of 
reason. 

In  tliis  condition  it  greatly  needs  aid  from  science,  and  it 
should  be  the  aim  of  scientiflc  men,  particularly  of  those  who 
regard  the  phenomena  of  society  as  legitimate  scientific  data, 
to  furnish  so  traly  progressive  a  movement  with  a  basis  of 
facts  and  fundamental  principles,  thus  lending  it  a  tone  of 
serious  import  and  respectability,  while  at  the  same  time 
turning  it  from  its  manifest  errors  and  directing  it  into 
rational  and  practical  channels. 

The  few  true  philosophers  who  have  sought  to  accom- 
plish this  object,  however,  have  been  disappointed  to  find 
tliat  scientific  men  in  general  do  not  rise  to  their  stand-point, 
while  many  true  advocates  of  social  progress  in  other  things 
do  not  think  that  the  relations  of  the  sexes  can  be  rendered 
more  perfect  than  they  are. 

It  is  especially  unfortunate  to  find  that  the  present  status 
in  this  respect  is  actually  defended  by  arguments  from  sci- 
ences more  simple  than  sociology.  Certain  facts  in  biology 
are  cited,  and  these  are  assumed  to  prove  that  the  existing 
"Condition  of  things  is  a  natural  one,  and  in  all  respects  anal- 
ogous to  that  which  exists  in  the  animal  world  below  man. 

It  is  argued  that  in  most  mammals  the  female  is  in  many 
respects  inferior  to  the  male,  and  performs  different  func- 
tions; that  in  birds  and  many  other  lower  creatures  the 
males  are  more  beautiful,  larger,  more  sagacious,  and  arc  ex- 
empt from  the  more  unpleasant  labors  incident  to  the  rearlu^ 
Aod  protection  of  the  oftapT\T\^«    \\.\%€wi^xvv^^^^^*^2^s^.^^ 
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thitt  kind  serve  to  point  oat  tLe  purp09e$  cflTaimre^  and  it 
u  aasnined  tUat  whatever  can  be  shown  to  be  naimrmt  mut 
be  the  best  possible  condition. 

Aif^uicntB  of  this  kind,  coming  from  high  aeieDtifie 
aourcesy  have  great  weight,  especially  as  those  to  whom  thej 
are  chiefly  addressed  are  incompetent,  as  a  mlci  to  jodge  of 
the  adequacy  of  the  premises,  and  accept  them  as  resting 
upon  authority.* 

If  it  were  worth  whfle,  it  would  be  easy  to  deduce  from 
natural  history  a  huge  number  of  facts  of  precisely  tlie  op> 
posite  class,  from  which  it  might  with  equal  foroe  be  aigued 
tliat  the  purpose  of  Nature  was  to  favor  Uie  females  and 
slight  the  males.  Indeed,  it  is  a  fundamental  biolofpcal  truth 
tliat,  so  far  as  the  mere  ^  purposes  of  Nature**  are  concerned, 
the  fertile  sex  is  of  by  far  the  greater  importance,  and  this 
increased  importance  is  abundantly  sliown  throughout  all  the 
lower  fonns  of  life  where  these  purposes  are  predoniinaoU 
Thus  in  plants,  the  hemp  is  by  no  means  a  solitary  example 
of  tlic  great  partiality  shown  to  the  female  plant,  and  in 
which  tlic  male  plant  is  comparatively  a  puny  and  ephemeral 
thing,  only  attaining  a  small  size,  leading  a  precarious  exist- 
ence, and  early  withering  and  dying  before  the  encroach- 
ments of  the  large  and  thrifty  female  plants,  which  literally 
crowd  it  out  of  existence  as  foon  as  it  has  |)crformed  its 
function  of  ft^rtllixing  the  latter.  The  same  disparity  is  ob- 
served in  ThaHt'trum  dtoirum^  Antennana  ptant^if^tnifoHa^ 
and  to  a  greater  or  less  extent  in  all  strictly  dicpcious  plants.t 

In  the  animal  world  there  are  many  eqnally  forcible  ex- 
amples of  Nature's  favoritism  of  the  female  sex.    In  the 

•  See  an  article  in  the  **  Quarterly  Joamal  of  Sdenee,**  for  October,  ISiS, 
on  **The  Woman's  RiirhU  QuentioB  eontidercd  from  a  Blolofkal  Ptotet  «f 
View  ** ;  alM,  W.  K.  Rroi»kii,  on  **  The  Con«iitlon  of  Wonm  from  a  Koologlcal 
PolBt  of  view,**  In  *"  Popular  Science  Moothlj,**  toL  it,  pp.  145,  S47  (Jaae  and 
Jttlj,  1S79). 

f  ProfcMor  Thomaa  Meehan,  In  treating  of  certain  plaaU,  It  led  to  tnuuk 
that  the  female  wci  iccma  to  dcncite  **a  higher  effort  of  vital  power**  (**yatifS 
Hon  en  sad  Fenu  ot  ibe  VviXxcii  ^uxt^;"  x\^.  V  V  V^v. 
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lower  orders,  the  rale,  above  referred  to  as  applicable  to  moat 
mammals  and  birds;  seems  to  be  exactly  reversed.  Here  tlie 
females  are  usually  larger  and  stronger  and  often  more  bean- 
\  tiful  than  the  males.*  Every  entomologist  knows  how  fnr 
this  is  the  case  with  insects.  A  queen-boo  is  in  every  wny 
superior  to  a  drone,  while  the  working*bees  are  all  sterile  fe- 
males. In  spiders  this  differentiation  is  carried  to  the  great- 
est extremeSyt  the  female  being  usually  much  larger,  often 
very  many  times  as  lai^  and  more  beautifully  marked.  In 
at  least  one  species,  the  function  of  the  male  is  so  entirely 
confined  to  the  one  duty  of  impregnating  the  female,  that  it 
seems  to  be  the  regular  practice  of  the  latter  to  seize  and 
devour  her  miniature  consort  as  soon  as  this  duty  has  been 
performed  t  There  are,  moreover,  instances  in  which,  as  in 
Spkasrularia  Bomhij  the  female  is  several  thousand  times  ns 
large  as  the  male ;  and,  without  going  down  to  the  liotifera 
there  are  numerous  insects  (bees,  ephemene,  etc.)  in  whiclc 
the  male  function  is  confined  exclusively  to  the  "  Minne- 
dienatP 

But  cases  are  by  no  means  wanting  among  vertebrates  in 
which  the  female  enjoys  a  decided  ascendency  both  in  struct- 
ure and  function  over  the  male.  This  occurs  among  tishci^ 
(GasterottteuH^  8ilurus\  amphibians,  and  birds.  In  the  case 
of  the  American  ostrich  {Struthio  rhea)^  the  male,  although 
tlie  lai^r,  sits  on  the  eggs  and  hatches  them,  and  takes  the 
principal  charge  of  the  young.  The  same  is  true  of  the 
emu,  and  is  probably  common  to  most  allied  Piiecict*.  In 
most  birds  of  the  hawk  family,  the  female  is  larger  if  not 
more  highly  plumaged  than  the  male.  Of  the  male  and  fe- 
male marsh  harriers  {Circu9  cyanetts^  var.  Iludsonuia)  in  my 
collection,  the  latter  exceeds  the  former  in  length  by  more 
than  an  inch. 

There  are  many  birds  in  which  the  two  sexes  are  in  all 
respects  equal,  while  such  eases  are  by  no  means  rare  among 

*  DtrwlB*!  •*  DMcrat  of  Hta,**  toL  I,  pp.  M6,  SSS. 
t  XMp  €U^  pp.  tVl  ^  M). 
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inimmals.     Differences  here^  when  thej  «dst|  aie  due  to 
lezual  flelectioDy  which  the  writen  refened  to  perfeetfy 
undcrstandy  and,  bo  far  from  this  indicating  the  porpoaea 
of  Nature,  it  is  simply  the  result  of  an  exeesa  of  indi* 
vidnality  and  pcrsonalitjr  among  the  eager  malea^  whidi,\ 
iu  their  strife  to  secure  the  gratification  of  their  phyaioal  ' 
desires,  have  to  this  extent  thwarted  Nature^  poipoaesi  - 
and  brought  about  these  comparatively  anomalooa  difEeren- 
tiations. 

'^^'But  it  must  also  be  denied  that  the  oonditioii  of  the  aexsa 
among  those  animals  in  which  the  male  is  superior  ia  at  all 
analogous  to  that  of  men  and  women  whether  in  their  savage 
or  civilized  state.  Just  as  the  sexual  differences  in  the 
former  are  derivative  apd  anomalous,  and  due  to  the  rise  of 
the  cerebral  power,  so  those  of  the  latter  are  as  much  more 
unnatural  as  that  power  is  more  pronounced  in  man  than  in 
animals.  Especially  is  this  true  with  regard  to  the  respective 
duties  of  the  sexes.  In  no  animal  do  we  find  any  such  dif- 
ferences of  function  between  the  sexes  as  is  presented  by 
men,  either  savage  or  civilized.  The  males  and  females  of  i 
all  animals  equally  pursue  the  natural  impulses  which  prompt  \ 
them  to  activity,  and  in  no  case  is  it  left  for  the  females  to  ' 
porfonn  all  the  labor  necessary  to  maintain  the  physical  life 
of  both  sexes,  as  is  often  the  case  with  savages;  nor  does  it 
ever  occur  that  the  female  devotes  her  whole  time  to  the 
rearing  of  offspring,  while  the  male  procures  the  subsistence 
for  himself  and  her  and  brings  her  portion  to  her,  which 
is  tlie  theory  of  the  most  civilized  societies. 

While,  therefore,  there  is  really  no  parallel  and  no  anal- 
ogy— and  while,  if  there  were,  it  would  not  indicate  in  the 
least  what  the  purposes  of  Nature  are  in  this  respect  (eVen  if  ^ 
Nature  had  any  purposes),  but  mther,  so  far  as  the  paramount 
object  of  reproduction  is  concerned,  would  prove  that,  in 
proportion  as  female  superiority  is  diminished,  this  object  is 
defeated— I  have  neven\ie\e»^  vVo^^iVaa^i^  before  considcr- 
hig  the  assumptions  ot  X\i\%  vperii^xA  w^gaxsNK^x^  v^  ^u^^A^^ 
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from  fdenoey  to  show  diat  the  facts  themselves  are  wholly 
at  fault. 

Independently,  however,  of  its  false  facts  and  false  prein 
ises,  this  pretended  scientific  defense  of  the  undue  inequality 
of  the  sexes  in  man  is  fundamentally  unsound  in  resting 
upon  a  thoroughly  false  assumption,  which  is  only  the  more 
y^micious  because  widely  prevalent  It  assumes  that  what- 
ever exists  in  nature  must  be  the  best  possible  state.  > 

This  sort  of  icient^fie  optimism  is,  if  possible,  worse  than 
theological  optimism  (voL  ii,  p.  45).  There  may  be  a  cer- 
tain sense  in  which  *^  whatever  is  is  right,"  but  there  is  no 
ground  whatever  for  asserting  that  whatever  is  natural  is 
best  (fupra,  p.  71).  All  true  social  progress  is  art\fieial^ 
and  this  is  just  as  true  of  laws  and  institutions  as  it  is  of  ma- 
chinery. All  social  as  well  as  material  progress  must  aim  to 
alter  and  improve  the  old  status,  or  it  is  no  progress  at  all. 
Those  nations  which  always  point  to  their  ancestors  as  types 
of  all  that  is  perfect  are  proverbially  stagnant  and  effete. 
But  what  shall  we  say  of  scientific  men — men  who  believe 
in  a  humble  animal  origin  for  the  human  race — when  they 
point  back  to  that  animal  world  from  which  they  sf >rang, 
for  examples  by  which  to  justify  some  of  the  worst  features 
of  our  still  imperfect  social  relations ! 

The  truth  is,  that,  if  they  could  find  a  parallel  in  biology 
or  any  other  science  for  such  a  state  of  inequality,  this  would 
be  no  bar  whatever  to  the  attempt  to  ameliorate  that  state. 
The  only  practical  use  to  which  we  put  science  is  to  improve 
upon  nature^  to  control  all  classes  of  .forces,  social  forces  in- 
cluded, to  the  end  of  bettering  the  conditions  under  which 
we  inhabit  the  earth.  This  is  true  ciyilization,  and  all  of  it. 
It  is  rather  a  disgrace  to  civilization — which  has  thus  re- 
deemed almost  every  thing  else  from  the  rude,  wasteful,  and 
heartless  dominion  of  Nature — that  it  has  left  the  rclationf^ 
of  the  sexes  untouchc^d,  or  has  even  aggravated  in  the  human 
race  those  existing  in  the  brute.  But  \1  \%  ^^\>1\^^^  '^'^jk^r- 
fal,  Id  inch  a  state  of  things,  iot  wXotXa^^  xossew^^'fi^wsx^^^ 
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likei  to  go  back  to  the  bnito  eraatloii  for  itMidiidt  of  hnan 
esoellenoe  and  modeli  of  sodal  inttitatioiia. 

We  should  congratukto  onnelret  that  tve  an  mitlNr 
lions  nor  spiders  nor  yet  caye^wdlersi  but  dTllIaad  iiMn» 
and  sliould  seek  so  to  shape  the  soelal  poliqr  that  iMMiory  jw* 
ttoe,  and  equity  should  prevail,  rather  than  tha  faethiBts  of 
brutes  or  the  caprices  of  savages. 

SXXUO-SOdAL  DTirAiaOSi 

In  considering  the  sodologieal  effects  of  the  reptodiie> 
ti ve  forces,  I  have  confined  myself  to  the  dirsot  or  imme- 
diato  results  of  the  action  of  the  sexual  passion.  The  natu- 
ral eanaequenee  of  these  foroes  is  reproduction  itsdf.  While 
this  effect  is,  doubtless,  the  prime  consideration  from  the 
statical  point  of  view,  and  posscfises  a  vast  importance  to 
the  student  of  society  and  of  man,  it  nevertheless  does  not 
belong  to  the  discussion  in  which  we  are  now  engaged ;  and 
this  for  obvious  reasons.  The  social  forces,  in  tho  sense  in 
wliich  they  have  been  here  spoken  of,  are  those  Influences 
which  impel  man  to  action.  They  are  qualities  residing  in 
men  which  determine  and  control  their  physical  activities. 
Thoy  have  their  seat  in  the  nervous  system,  and  are  what 
inclines  the  body  and  limbs  to  move  in  any  particular  man^ 
ner.  We  call  them  desires.  They  are  the  monitors  which 
prompt  us  as  to  the  demands  of  the  system,  and  propel  us 
towanl  tho  object  demanded.  Now  it  is  human  activity 
which  has  exerted  the  great  influence  upon  society  that  has 
resulted  in  making  it  what  it  is.  It  is  action  (vol.  ii,  p.  376) 
which  has  worked  out  human  civilisation.  All  this  activity 
has  been  put  forth  in  the  effort  to  secure  the  objects  of  desire. 
It  is  not  the  mere  securing  and  appropriating  of  these  ob- 
jects that  are  attended  with  all  these  vast  and  far-reaching 
consequences.  It  is  the  acts  committed  in  the  effort  to  secure 
and  appropriate  them.  True,  the  securing  and  appropriating 
of  tho  objects  of  desire  are  necessary  to  the  existence  and  per^ 
petaity  of  society  and  oi  V\\«  tv^^  vcAl  «x^Sxl\]diS&  toft^ect^  of 
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first  Importanoe ;  but  they  represent  no  eliange,  no  progress^ 
no  improvement  in  society.  They  are  simply  the  co^i&cients 
of  the  social  forces.  They  represent  persiBtenco,  continaanee, 
qoantihitive  increase.  The  activities,  on  the  contrary,  con- 
sequent  upon  the  desires,  are  ever  modifying  the  very  char< 
acter  of  society.  They  act  upon  the  quality  of  the  social 
condition— change,  elevate,  refine,  and  advance  it.  Nay,  as 
we  have  so  often  seen,  they  frequently  complicate  and  dis- 
tort it  into  a  far  worse  condition  than  that  in  which  they 
found  it  It  is  these  desires,  therefore,  and  the  activities 
which  they  create,  that  should  form  the  theme  of  an  inquiry 
into  the  conditions  of  human  progress  and  social  metamor- 
phosis. The  indirect  or  consequential  results  of  this  success- 
ful activity  belong  to  another  field  of  investigation. 

A   THE  NON^SaaSNTIAL  SOCIAL  FORCES. 

Thus  far  we  have  been  considering  those  great  social 
forces  which,  through  the  gratification  of  the  desires  and 
passions  that  constitute  them,  are  essential  to  the  existence 
and  continuance  of  the  race.  These  two  objects — ^the  preser- 
vation of  the  life  already  in  being,  as  long  as  the  form  of 
organization  is  capable  of  sustaining  it,  and  the  reproduction 
of  other  sin^ilar  organisms  through  those  already  existing — 
are  what  I  have  denominated  the  objects  of  nature.  If  we 
can  conceive  of  an  intelligence  as  manifesting  itself  in  the 
operations  of  nature,  the  most  obvious  mode  of  this  mani- 
festation is  certainly  the  apparent  solicitude  displayed  in 
securing  these  two  objects.  And  even  to  those  who  are 
cipable  of  comprehending  the  genetic  explanation  of  all 
the  phenomena  presented  by  nature,  or  of  conceiving  how 
such  an  explanation  might  be  made  if  the  means  of  discov- 
ery were  within  the  reach  of  man's  limited  field  of  inves- 
tigation, the  phrase  objects  of  nature  must  convey  a  notion 
sufficiently  distinct  to  enable  them  to  contrast  these  natural 
operations  with  others,  in  connection  with  which  there  are 
no  consequences  beyond  those  '?i\v\ft\i  \sJ^aH«  ytokssr^^s^.^^ 
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from  the  aets  porf (mtimcL  Tha  tuentM  ptrt  of  iSbom  m^ 
wliloh  are  iinpoUed  by  the  two  great  loroee  Jtiat  eotMldefedi 
does  not  consist  In  the  dlieot  or  r^gnbr  eflbets  of  thoae  a^ 
tionsy  bnt  in  other  Indirect  and  nlterior  effects  whieh  have 
no  apparent  connection  with,  the  aets  themselves^  and  whidi 
forth,  especially  in  animalsi  no  part  of  the  inoentire  to  their 
performance.  If  these  effects  Iwlp  to  strengthen  the  ineen- 
tive  in  man,  it  is  becanse  his  reason  lias  enabled  him  to  learn 
by  experience  that  snoh  effects  will  folbw  such  oaoses.  He 
would  never  discover  this  by .  any  eonne  of  reasoning  a 
priori^  but,  by  reasoning  from  thedSste  of  longnnvaried  ez* 
perienco,  he  now  knows  as  positively  as  he  knows  any  phys- 
ical fact  that  it  is  eating  which  preserves  life,  and  seznal  nnion 
that  perpetuates  it.  But  I  venture  to  say  that  tliere  is  not 
an  animal  below  inan  that  ever  cxeo«ritated  this  truth.  Thev 
do  not  do  these  things  for  the  sake  of  preserving  life  or  their 
species.  They  do  them  in  obedience  to  internal  physical  de- 
sires, to  inherent  physiological  forces.  And  man  is  not  far 
in  advance  of  them,  for,  tliough  ho  may  know  the  essential 
effects  of  his  acti^  this  knowledgo  forms  but  the  minutest 
fraction  of  the  motive  which  really  prompts  their  commis- 
sion. Tie,  too,  acts  from  impulse,  from  inherent  promptings, 
from  phy6ic;il  desires.  Ho,  too,  olx^ys  the  same  physiological 
forces  which,  under  the  guidance  of  reason,  have  had  for 
Bomo  of  their  direct  effects  the  important  and  astonishing 
social  modifications  wliich  have  been  cursorily  and  impcr> 
fcctly  sketched  in  the  present  clinpter. 

But,  as  was  stated  in  the  l>cginning  of  the  inquiry,  in  ad- 
dition to  these  great  essential  forces,  there  are  others  which 
may  for  the  same  reason  be  called  non-essential,  since  they 
are  not  indispensable  to  the  life  of  eitlier  tiie  individual 
or  the  species,  which,  nevertheless,  are  attended  with  direct 
results,  scarcely,  if  at  all,  less  wonderful  or  less  important 
than  those  which  have  flowed  from  the  essential  forces  them- 
selves. 

The  Physical  Aspect.— TYj^ft  Icswsa  A  %wasta^  %»i  ^\ 
45 
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ultimately  redudbls  to  a  physical  basia.  They  have  theii 
origin  in  the  human  body,  and,  no  matter  how  much  they 
may  become  etherealized  and  spiritualized  by  psychological 
and  intellectual  influencesi  they  may  always  be  traced  back  to 
the  body,  the  source  of  them  all,  even  of  the  mind  itself. 
Moreover,  every  one  of  them  has  a  more  or  less  dcfltiito 
local  seat  No  task  is  easier  than  to  localize  the  two  most 
important  of  all  human  desires,  those  which  make  up  the 
preservative  and  reproductive  forces.  The  preservation  of 
life  and  the  vast  train  of  industrial  and  economic  conse- 
quences which  flow  from  the  operation  of  the  preservative 
forces  of  society  all  have  their  seat  and  local  origin  in  the 
tongue,  the  palate,  and  the  stomach,  all  center  and  focalize 
in  the  sense  of  taste.  The  seat  of  the  reproductive  forces 
is  still  more  definite. 

The  non-essential  forces,  though  not  all  of  them  so  defi- 
nitely localized,  have  still  their  appropriate  physical  origin. 
The  two  senses  sight  and  hearing  form  each  the  basis  of  an 
important  class  of  social  forces.  The  emotions,  embracing 
all  that  class  of  feelings  which  modem  languages  metaphor- 
ically call  the  ^'  heart,"  though  they  can  not  claim  that  organ 
as  their  home,  nevertheless  reside  in  some  part  or  other  of 
the  nervous  system,  and  have  as  purely  physical  an  origin  as 
any  of  the  rest.  And,  finally,  the  intellectual  forces,  which 
guide  and  control  all  the  others,  and  thereby  impart  to  them 
their  progressive  character,  are  snugly  locked  away  within 
the  cavity  of  the  cranium. 

These  constitute  the  non-essential  forces.  Whatever  mo- 
tive power  has  been  exerted  in  society  which  can  not  he 
referred  to  the  groups  already  considered  can  find  a  place  in 
this  one. 

The  non-essential  forces  are  divided  into  three  clisses, 
those  of  the  senses  of  sight  and  hearing,  those  of  the  emo- 
tiofiBy  and  those  of  the  intellect.  Those  of  the  first  class 
underlie  and  procure  all  the  advance  which  society  makes  in 
the  fine  artSj  and  may  be  caWed  1\l^  ocaiKeixo  Vst^iRR.  ^^  \a5s<^- 
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ia.  TliOBC  of  the  eecond  claea  control  a-iu  detennlne  the 
ekanges  which  society  undergoes  in  i^.  customs,  Besttmenti, 
ind  dt-Birea.  They  may  be  culled  tiU  morel  forces.  Thoae 
at  tlia  tliird  claea  regulate  the  thought,  judgmeDt,  and  Id- 
telligen(.-fl  of  society,  and  ueed  no  better  num  than  the  irUtt- 
Iftuat  forces. 

I  Homu  of  these  are  derivative,  and  Lave  grown  out  of  the 

two  priuinry  Boeial  forces,  and  much  that  might  be  contiid- 

I    ervd   here   has  already  bceu  brought  under  those  gcnetui 

'    heads. 

Uiiiliie  Proiitinence  popularly  ffiven  to  t/ie  Kon-etaintial 
fot-cea. — It  may  be  remarked  tliat,  while  these  noQ-e««cntiaI 
forces  arc  really  of  far  let«  iniportuncc  tlma  the  essential 
©Ilea  in  the  history  of  social  progpcfs,  yet  it  is  the^  which 
have  modt  attracted  the  attention  of  mankind  and  received 
the  first  place  in  all  systems  of  sociul  philosophy. 

It  is  under  this  head  that  are  to  be  classed  all  those  social 
phenomena  which  have  appealed  to  man's  perceptions  and 
forced  themBelves  upon  his  observation.  The  obtroaire  but 
saperficial  events  of  human  history,  as  well  as  the  more  ir- 
rc^lar,  eccentric,  or  violent  acts  of  private  life,  are  the  re- 
sults of  the  action  in  some  direction  of  some  of  these  non- 
essential forces,  and,  while  they  bring  themselves  forcibly  to 
the  notice  of  all  within  the  reach  of  their  influence  or  obser- 
vation, their  aggregate  effect  is  small  as  compared  with  that 
which  is  produced  by  the  quiet  but  powerful  and  incessant 
operation  of  the  original  forces  of  natnre.  The  former  are 
supcrticial,  irregular,  capricious,  and  sporadic,  the  latter  deep- 
seated,  reguhir,  reliable,  and  perpetual.  The  first  are  merely 
the  product  of  the  latter,  the  necessary  ontbnnts  of  their 
intense  and  protracted  activity.  Jnst  as  the  vast  internal 
heat  of  the  sun  makes  ita  surface  seethe  with  fiery  biU 
lows,  so  the  deep  social  activities  throw  perpetaally  to  the 
surface  billows  of  passion  and  fierce  storms  of  emotion. 
Bat  the  real  weight  ot  xV«  \»ttKt  \«ai»  ■r's  itwaijw  -^ta^r- 
fa'on  to  that  of  lUe  tormet  vVwa  &»  wJm  S^«i«»  A  W»^ 
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descent  hydrogen  bear  to  the  Bubstance  of  the  sun  below 
thenu 

It  will  be  borne  in  mind  that  the  social  forces  of  which 
we  are  speaking  arc,  and  must  necessarily  all  be,  of  the  nat- 
ure of  desires.  Whichever  one  of  them  we  are  discussing^ 
therefore,  we  must  regard  constantly  from  this  point  of 
view.  Wo  must  come  back,  in  each  cixrOj  to  the  fundament- 
al conception  of  pleasure  and  pain,  of  agreeable  and  dis- 
agreeable sensation.  It  is  always  the  inclination  to  secure 
pleasure  or  escape  pain  that  prompts  action,  and  it  is  action 
which  effects  the  change  in  the  character  or  constitution  of 

society. 

1.  The  JBstuetio  Fobces. 

If  now  we  consider  the  astfiettc  farces^  we  find  that  cer- 
tain forms  of  manifestation  to  the  eye  and  ear  produce  upon 
those  organs  pleasurable  effects.  The  growth  and  develop- 
ment of  the  fine  arts  lias  consisted  in  nothing  else  than  the 
systematic  intensification  of  these  pleasures.  Like  all  other 
forms  of  progress,  this  was  accomplished  simultaneously  in 
two  ways — ^a  subjective  and  an  objective ;  by  increasing  the 
capacity  for  enjoyment  on  the  one  hand,  and  the  means  of 
enjoyment  on  the  other.  And,  in  all  this,  the  development 
of  the  intellect  has  performed  the  same  curbing  and  direct- 
ing part,  as  in  the  case  of  all  other  social  forces. 

The  love  of  the  beautiful,  both  in  sight  and  sound,  has 
always  existed  in  man,  and  doubtless  exists  in  some  form  in 
all  animals.  It  bears  a  certain  ratio  to  the  degree  of  general 
development  and  refinement  of  organization.  In  man  wo 
find  it  cropping  out  in  various  ways,  from  the  earliest  periods 
to  which  any  account  of  him  can  be  traced.  No  stage  of 
civilization  has  ever  been  discovered  which  has  not  left  evi- 
dences of  progress  in  the  fine  arts.  Some  of  these  arc  en- 
during and  still  exist  to  mark  the  era  of  their  construction  ; 
some  have  come  down  only  through  tradition ;  so  that, 
while  we  have  an  Apollo  Belvedere,  a  T^aocoon,  and  a  Dy- 
ing  Gladiator,  we  have  only  mjlVd^  \x^<K\Nlvs^^  ^^  ^'^^^^  ^^ss^sfc. 
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Apollo  and  OrphenB.*  Enough,  however,  k  I 
known  to  eliow  tlint,  ite  fast  us  tlie  condition  of  the  nice  roM 
to  a  point  where  nny  portion  of  its  energies  could  be  spared 
from  tlie  labor  of  sUBtaining  life,  tlicy  were  always  directed 
into  lestlidtiu  ulmnnels,  Tlicro  was  always  a  Intent  fe«tlietie 
force,  ready  to  manifest  itself  wlienever  the  dcmnnde  of  tba 
preservative  forwB  were  fairly  ^atisticd. 

I  rU(E  ARTS  THAT   APfEAL  TO  THE    ETE. 

r  There  are  four  great  departments  of  fine  art  appealing 
to  the  eye,  viz.,  sculpture,  painting,  landscape-f^nrdeuing, 
and  arehitecture.  The  tint  three  of  the  arts  which  pleaM 
the  eye  are  attempts  to  imitate  nature.  Sculpture  sivu 
form ;  painting,  color,  and  a  representation  of  form ;  while 
landscape-gardening  is  natnre  itself,  adorned  to  please  the 
particular  taste  of  the  artist.  Architecture  is  the  conaecting 
link  between  the  fine  and  the  practical  arts.  It  does  not 
seek  to  imitate  nature,  since  a  building  la  a  direct  improTo- 
ment  up«in  nature  for  man's  comfort,  convenience,  or  admins 
tion.  It  is  therefore  an  expression  of  a  desire  to  combine 
with  this  comfort  and  convenience  a  degree  of  symmetry 
and  bciiuty  sutHcicnt  to  gratify  tlie  eye,  at  the  same  time  titat 
it  ministers  to  the  other  demands  of  the  body.  It  is  there- 
fore an  art  in  the  hiijhest  degree,  juat  as  landscape-gardeDing 
is  an  art  in  the  loioest  degree.  The  latter  is  the  nearest  ap- 
proach to  nature  itself,  the  former  tlie  farthest  remove  from 
it.     The  one  pleivscs  by  its  regularity,  the  other  by  its  it^ 

*  AUbnugh  the  nuthcnialical  Uwi  of  Mcord  were  diicoTcnd  by  I^th>gara% 
w  peTba|»  b;  tho  ItnlimanB  of  IiuUk,  from  whom  ha  m*,j  bB*e  Uk«n  tbem,  waA 
v«te  known  to  ArlslMie,  it  ia  not  prohkble  that  taj  pngtaH  wu  made  by  tho 
•Dcknli  tn  the  nrt  <if  (iroJiicing  harmon;.  Thdr  miuie,  wbatcrer  ft  wu,  man 
hiTO  bccD  chicOj  conSnod  to  niolady,  and  this  remained  tnie  down  to  the  tim* 
wban  tba  gamut  was  invented  bj  Ouklo  Arelioo,  in  the  cicrenth  ecntntr,  waA  ■ 
•ftlnn  of  muHlcal  notation  wa«  adopted.  Miulcal  notation  bai  had  en  effect 
apoD  the  art  qutio  aiwloeous  to  that  whldi  tho  art  of  writing  wonli  hw  had 
npon  lan^Rf^!  and  idnu.  (Sre  Carpenter'a  "SUntal  Phjalolosf,'*  p.  SSS) 
StDiMo'i  "Art  CriiidanC  "Aiaie.Vi.l 
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reguUuitj.  Architecture  delights  in  straight  lines,  regular 
curves,  and  other  symmetrical  figures ;  landscape-gardening, 
in  crooked  and  uneven  lines  and  amorphous  objects. 

It  may  be  said  that  natural  objects  present  perfect  and 
symmetrical  forms  such  as  please  the  eye  in  architecture,  as 
in  crystals,  flowers,  etc.  This  is  true,  but  it  is  confineil  t«» 
those  natural  phenomena  which  are  produced  by  tlie  action 
of  molecular  forces,  and  is  usually  on  too  minute  a  ^'ule  to 
be  recognized  by  the  eye  of  the  casual  observer.  The  natu- 
r«d  objects  which  call  forth  the  truest  lesthetic  sentiments  of 
men  are  large  aggregations  and  combinations  of  regular 
moleculeSi  lo  nnequally  thrown  together  that  all  traces  of 
their  molecular  symmetry  is  lost  sight  of.  They  are  the  prod- 
ucts of  the  mclur  forces,  which  may  be  called  the  forces  of 
variety  and  irregularity,  while  the  molecular  forces  are  those 
of  unity  and  regularity.  The  boundless  variety  presented 
by  these  amorphous  objects  lends  them  a  charm  which  calls 
forth  the  liveliest  aesthetic  emotions.  And  yet  the  eye  loves 
symmetry,  and  delights  in  perfect  lines,  angles,  circles,  and 
other  curves,  and  this  preference  finds  expression  with  all 
true  artists  in  the  artificial  grouping  of  objects  in  pictures,  so 
as  to  place  each  group  in  the  center  of  an  imaginary  circle. 
The  same  tendency  displays  itself  in  landscape-gardening, 
and  is  usually  carried  so  far  beyond  nature  in  the  laying  out 
of  circles,  curves,  and  rows,  that  it  ceases  to  be  an  imitation 
of  nature  and  becomes  an  ideal  creation.  There  are  very 
few  objects  large  enough  to  appeal  to  the  lesthctic  faculties 
which  are  not  so  far  removed  from  the  play  of  the  molecular 
forces  as  to  leave  no  traces  of  the  regularity  of  their  work- 
ings. The  flower  comes  as  near  to  this  unity  as  any  object 
in  nature,  unless  it  be  the  outline  of  the  nenrest  celestial 
bodies.  A  close  observation  of  the  vegetable  and  animal 
kingdoms  reveals  great  regularity  and  persistency  of  typical 
ionns  in  the  same  species,  but  very  few  of  these  forms  can 
be  called  geometrically  perfect.  And,  while  all  will  unite  in 
pronouncing  the  greater  part  of  tUelagc^cftt^i3LwAW.•s»^c5Ni^, 
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anj  one  can  readily  distinguish  tbis  npecies  of  bcantj  and 
legttlarity  from  that  which  rusultd  from  exact  geometrical 
meaanreinent.  A  tree  ia  an  objei-t  of  boautr,  and  may  be 
pronoancod  ^jerfoct,  and  yet  there  may  not  be  a  singU'  per- 
fect line  in  it»  entire  coiitiguration.  The  seqientine  Btremn, 
that  winds  in  ux'^uiBito  loveliness  througli  tlie  meadow,  doe* 
not  present  a  perfect  curve  in  any  part  of  its  extent  or  • 
umilar  cnrvfl  at  any  two  points.  The  molar  ubjcctfi  of  nature 
-  are  the  very  embodiment  of  irregularity  aud  chaos,  but  com- 
bine with  this  Hciitimc'Ut  n  ccnoin  rouI  of  unity  concealed 
within  them.  The  forms  of  mountain-ranges,  the  shape  of 
ecaitinonta  and  islauds,  the  indentations  of  shores,  the  wind- 
IngB  of  riven,  the  location  of  treus  iu  forests,  tlie  uudulationi 
of  the  earth's  surface,  and  the  fantastic  shapes  of  clouds — all 
these  are  but  bo  many  emblems  of  disorder  and  confusion  ; 
and  yet,  as  the  mind  contemplates  the^,  il  gets  a  glimpse  of 
the  reign  of  law  which  it  feels  mnst  exist  within  them,  and 
of  the  wider  cosmical  rule  which  presides  over  them  all,  and 
the  blending  and  co-existence  of  these  sentiments  prodnce 
a  pleastiro  of  the  purest  and  most  exalted  kind.  This  senti- 
ment hursts  out  on  every  occasion  in  the  lofty  ambition  to 
Imitate  the  objects  which  have  called  It  forth.  Nay,  It  rises 
higher,  and  aspires  to  combine  In  some  -  grand  synthetic 
eclieme  all  the  beautiful  and  sublime  ideas  which  have  been 
inspired  by  many  objects.  This  is  imaffinaiitm,  improperly 
called  creative,  since  nothing  can  be  woven  into  the  piece 
which  lias  not,  either  in  detail  or  in  gross,  been  impreeeed 
upon  the  sense-perception. 

The  passion  which  the  mind  possesses  for  geometrical 
figures  ti'aclies  us  unmistakably  that  even  natnre  would  be 
more  charming  if  more  of  its  exact  constitution  conld  be 
constantly  revealed.  It  is  this  yearning  to  obtain  a  deeper 
insight  into  the  internal  structure  and  constitution  of  these 
aggnsgated  masses  which  forms  one  of  the  chief  incentives 
to  scientific  Btudy.  So  neat  do  art  and  science  approach  each 
otherl     So  narrow  »  ftve  \me  ■^^™3a.  W!\«nS«* 'Cwi «tfiis*iR 
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from  the  intellectaal  emotions !  And  it  is  the  province  of 
science,  of  minute  observation  and  repeated  experiment, 
aided  by  the  wonderful  artificial  appliances  which  have  been 
and  remain  to  be  invented  for  supplementing  the  eye,  to 
build  up  a  new  school  of  art  which  shall  be  inspired  by  both 
classes  of  natural  objects,  and  shall  combine  in  their  produc< 
tions  the  vague  and  dreamy  beauty  and  sublimity  of  molar 
aggregates  with  the  exact  and  definite  perfection  of  molecu- 
lar forms.*  It  is  the  province  of  science  to  open  up  to 
the  wor!  .  of  sentiment  and  imagination  all  the  beauty,  sym- 
metry, and  order  that  reign  in  the  microcosm  of  molecular 
activity.  Such  a  school,  though  soitiewhat  restrained  in  its 
flights  of  imagination,  would  afford  the  lovers  of  the  true 
and  the  beautiful  not  only  representations  unequaled  by  any 
of  the  productions  of  the  old,  in  all  that  commend  them  to 
the  esthetic  faculties,  but  along  with  them  lessons  of  valua- 
ble instruction  in  the  very  primary  methods  by  which  IXa* 
ture  embellishes  the  universe. 

FINK  ARTS  THAT  APPKAL  TO  THK  FAR. 

The  pleasures  of  sound,  when  properly  estimated,  form 
no  small  ])art  of  the  history  of  the  flssthetic  faculty.  The  laws 
of  harmony  have  been  much  longer  and  better  understood 
than  those  of  vision.  The  way  to  render  sounds  pleasing 
and  the  reason  why  they  are  so  have  long  been  reduced  to  a 
degree  of  certainty  which  has  not  yet  been  reached  in  the 
domain  of  optics.  This  is  because  the  medium  of  sound  has 
been  recognized  from  very  early  times,  while  that  of  light  is 
as  yet  imperfectly  understood. 

*  nUtunicalljr,  tlie  faculty  whtcfa  doHghtt  in  regular  forma  and  objccta  pre- 
ceded that  whicli  dcllglits  in  irregular  forma  and  objectn.  TIiIm  \n  proved  by  tho 
pannion  of  saTagen  for  beads,  trinketti,  etc.,  as  well  as  by  their  itidlfrercncc  to 
the  beaaty  of  tlic  lantlticapc,  and  to  moat  of  thoac  objectii  wliii-li  cultured  racca 
call  grand  or  aublime.  The  failure  of  mankind  to  dliwovcr  any  of  the  natural 
bcantiea,  now  so  classical  In  Euro|)e,  until  since  tlic  siitecnth  ni-  ^veiiti'ciitli  cen- 
tury, shows  tha'  'il'  *  as  true  of  the  Indo-Oermanic  race  as  of  other  hnrliarinns. 
(Pec  Hiifnb.i1dt  »Mmos,"  M.  ii»  R.  1 6,  28 ;  Burnet, "  Tlic  Sacre<l  Tlw  otv  <\C  ifeA 
Airfh,"  Tol  I,        .  M-196 ;  Carpenter,  ""UeiiXaXI^VS^V^nirSx^  ^.\.\\^^^^ 
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One  of  the  most  interetdng  qnettioiis  eoniieetod  wiUi  tbe 
Ustory  of  muBic  is  the  variety  whidi  is  foand  to  exist  in  the 
capacity  of  different  races  of  men  for  reoognisiiij^  enjoyini^ 
*  and  producing  harmonious  sounds.  Why  is  it  that  the  abo* 
rigines  of  America  are  ahnost  destitute  of  this  fiieoltj,  while 
those  of  Africa  possess  It  in  an  exceedingly  h^h  degieet* 
All  nations  and  races  are,  doubtlessi  susceptible  of  deriving  a 
certain  amount  of  pleasure  from  sounds,  and  the  power  of 
recognizing  harmony  bears  some  proportion  to  the  genersl 
degree  of  development  Yet  there  are  found  the  widest 
differences  in  this  respect,  not  only  between  equally  enlight- 
ened peoples,  but  between  inividuals  of  the  same  race  and 
nationality.  There  can  be  no  doubt,  however,  that  eoltnre 
is  capable  of  producing  the  greatest  changes,  and  there  is 
probably  no  people  who  could  not  in  the  course  of  many  gen- 
erations be  made,  by  the  proper  culture,  a  musical  people.  I 
do  not  think  the  Caucasian  race  the  one  most  highly  favored 
by  nature  in  this  respect ;  and  yet  see  the  wonderful  talent 
for  musla  which  it  has  shown,  culminating  in  Mozart  and 
Beethoven  I 

At  first  glance,  it  would  appear  tliat  the  department  of 
art  wliicli  appeals  to  the  eye  is  tliat  which  must  have  made 
itself  most  powerfully  felt  upon  human  society.  The  vast 
range  of  its  objects,  the  varied  modes  of  its  expression,  and 
the  boundless  scope  afforded  by  it  to  the  imagination,  would 
seem  to  placte  it  far  above  the  limited  domain  and  influence 
of  the  dei)artineiit  which  appeals  only  to  the  ear.  But,  when 
we  rcmeiiibcr  that  the  cultivation  of  music  has  been  rendered 
far  more  popular,  and  the  acquirement  of  the  art  has  been 
placed  within  the  reach  of  the  masses  by  the  invention  of 
popular  musical  instruments,  while  both  painting  and  sculpt- 
ure are  still  monopolized  by  the  highest  genius,  and  their 
choicest  productions  appropriated  by  the  few  who  combine 

*Seo  a  paper  by  Herbert  Sv>ciioer  on  ^'TIm  Comp     '*   ;  Pftjchologj  of 
JfM,"  read  before  tbe  LoudoTi  ^Sk^3BTOV^n*«i^ '^smsO^^^^^       ^  ^  tS7&f-« 

("Joupntl,'*  ?ol.  ▼,  p.  »l%i 
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wealth  with  taste,  we  can  not  longer  doubt  that  the  infln* 
ence  of  mnaio  in  the  aggregate  ia  greater,  at  least  in  mod« 
em  times,  than  Is  that  of  all  the  remaining  fine  arts  com* 
bined. 

The  ancQlaiy  arts  of  engraving  and  lithographing,  and 
especially  that  of  chromo-lithography,  are,  it  is  true,  coming 
in  to  supply  one  of  the  greatest  denumds  of  man's  higher 
nature,  and  may  eventually  result  in  raising  the  real  socio- 
logical influence  of  representative  art  to  its  proper  degree. 
There  is  little  hope  of  sculpture  ever  becoming  a  popular  art, 
while  landscape-^ufdening  on  any  popular  scale  is  as  yet,  and 
must  for  a  long  time  renuiin,  quite  incompatible  with  tliu 
social  economics  of  the  world.  But  music,  engraving,  lithog- 
raphy, and  photography  will  continue  to  exert  more  and 
more  their  refining  and  elevating  influence,  in  heightening 
and  perfecting  the  aesthetic  faculties  of  mankind. 

The  love  of  the  beautiful,  both  in  sight  and  sound,  has 
ever  been  and  ever  must  be  a  reliable  social  force,  ready  to 
manifest  its  power  on  every  occasion,  whenever  the  great 
vital  demands  of  existence  cease  to  absorb  the  encrpios  of 
society.  In  proportion  as  man's  physical  wants  are  supplied, 
and  his  social  and  sexual  relations  placed  upon  a  natural 
and  satisfactory  footing,  the  practical  arts,  the  industrial 
character,  and  the  cold  business  features  of  human  life  will 
be  relieved,  subdued,  and  embellished  by  the  softening  and 
cheering  presence  of  works  of  art,  and  by  the  perpetual 
charm  of  music  and  poetry.  Tlie  total  effect  of  the  opera- 
tion of  the  sesthetic  forces  has  not  been  inconsiderable,  and 
could  not  consistently  be  omitted  from  a  consideration  of  the 
conditions  of  social  progress. 

n.  Thx  Moral  Fobois. 

Under  the  head  of  moral  social  forces  are  to  be  classed  all 
the  emotions  which  are  mctapUotlcsXV}  %xA  tvrX.  ^^^^sj^Siasst 
butppropriAtdy  said  to  reside  \n  tiie\i\km%XL\st«»\.^««»e^N 


•   • 
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io  far  as  the  texual  emodoiif  In  ite  fdlleit  loope^  nmj  \m  «ld 
todoao. 

The  moral  f oraeii  or  kumaii  emodon^  are  suaeeptible  of 
Tarioua  kinda  of  elaadflcatloii.  I  ahall^  fbr  mj  m^aent  par- 
poae,  divide  them  into  two  rhwcai  which,  whUe  thy  may  not 
embrace  all  posaible  f<Mrma  of  aentiment,  potaeaa  the  adTan- 
tage  of  being  qtiite  diatinet  ami  not  overlapping  eaeh  other 
BO  aa  to  confuse  the  mind  in  their  eonaiderathm.  Theae  maj 
be  respectively  called  the  Icvs/tireei  and  ibe/ear/'arce9j  {.a, 
the  sentiments  and  emotiona  whicli  have  love  (other  than 
aezual)  and  ita  oppodte^  hate^  for  their  baalsi  and  Uioae  wUeh 
have  fear  and  ita  oppositOi-liopei  for  their  baaia. 

The  primary  foundation  of  all  emotiona  i%  of  eonrae^  am- 
aatiouy  or  feeling.  Sensations  are  frequently  called  9enti- 
meniSf  a  word  of  kindred  etymology,  and  very  commonly 
/edtngsj  which  they  unquestionably  are. 

With  sensation  there  is  connected  either  a  pleaaure  or  a 
pain.  The  pleasure  which  love  afforda  ia  due  to  a  certain 
harmony  between  the  constitutions  of  the  one  loving  and 
the  one  loved.  Vice  vern^  a  want  of  harmony,  or  diicord^ 
in  two  natures  produces  dislike,  pr  hate.  This  harmony  or 
inharmony  of  constitution,  however,  standa  in  no  fixed  rela* 
tion  to  the  character  of  the  constitutions  themselves,  or,  at 
least,  is  not  due  to  any  similarity  or  dlasimikrity  between 
them,  for  nothing  is  more  common  than  to  find  the  warroeat 
attachments  between  diametrically  opposite  dispositions.  It 
is  not  resemblance  or  similitude,  but  a  certain  congruity  or 
congeniality,  which  begets  that  intensity  of  interest  in  others, 
amounting  to  affection  and  love.  The  incongruity  of  temper 
which  engenders  dislike,  or  hate,  is  an  equally  subtile  and 
unintelligible  quality. 

The  second  class  of  emotions  having  fear  aa  their  bads 

is  as  dearly  traceable  to  the  same  common  origin  aa  is  the 

CM  just  considered.    The  true  basis  of  fear  and  hope  ia 

9lway%y  M'n  its  lost  atnAjaKa^  V^tk  wA  ^^^msw!^.   'V^  ^i^^K% 

from  iho\ov%wa\:\vsAvX:^\'OL^^^  ^ 
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and  hope,  from  tbeir  very  naturei  have  reference  to  the 
fatnre.  The  pain  feared  and  the  pleasure  hoped  for  are 
thing!  to  come.  And  yet  In  this  very  anticipation  there  is 
a  real  pain  and  a  real  pleasuroi  sometimes  even  more  intense 
than  the  aetual  participation  (vol.  ii,  pp.  160,  284). 

The  love  and  hate  sentiments  are  direct  and  immediatCi 
vhile  the  fear  and  hope  sentiments  are  indirect  and  remote, 
as  regards  their  object  The  former  have  for  their  objects 
others  than  thoee  who  experience  them.  The  latter  have 
self  alone  for  their  object.  The  case  of  self-love  may  bo 
deemed  an  exception  to  this,  but  it  is  only  an  apparent  one, 
since,  even  where  self  is  the  object  of  love,  it  is  as  an  exter- 
nal object  that  it  is  regarded.  In  other  words,  the  love- 
sentiment  is  always  objective,  while  the  fear-sentiment  ia 
always  subjective. 

Let  us  now  very  briefly  consider  the  emotions  from  these 
two  points  of  view. 

THB  LOVS-FOROES. 

If  we  wete  to  begin  with  the  most  direct  and  physically 
objective  of  all  human  sentiments,  we  should  first  glance  at 
the  sexual  passion  itself,  or  the  mutual  attraction  which  na- 
ture establishes  between  the  sexes  in  the  interest  of  repro- 
duction and  the  perpetuation  of  the  race.  But,  inasmuch  as 
this  subject  has  already  been  treated  at  length,  we  are  en* 
abled  to  pass  on  to  other  and  less  important  emotions. 

Parental  Love. — The  feeling  most  nearly  related  to  the 
sexual,  and  which  doubtless  has  some  obscure  connection 
with  it,  is  that  of  philoprogenitiveness ;  this  is  especially 
distinct  and  apparent  in  the  female  sex,  where  it  comes  very 
near  being  an  essential  force,  since  in  man  and  most  animals 
the  life  of  the  new  being  is  dependent  upon  its  existence. 
This  sentiment  may,  by  attending  to  that  part,  be  dearly  pe^ 
ceived  to  reside  in  the  breast.  It  would  be  wholly  unneces- 
sary to  dwell  upon  the  importance  and  extensive  influence  of 
the  sentiment  of  parenta\  \on^  xvpoiv  vie«kVj*  "S^^sixxs^  *^^ 
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•ezml  sentiinent,  it  it  the  gratt  bond  of  the  funOyy  and  the 
family  ifl  the  meet  important  lodal  inttitatloii  of  mankind. 

CoManguimal  Zov$.—Altm  the  love  of  oflEqpring  there 
eomea  conianguinoal  love— the  love  of  one*!  own  Uadved. 
Every  one  it  tnppoted  to  entertain  a  feeling  for  hie  own 
reladvet  quite  different  from  that  which  he  fteb  toward  the 
reit  of  mankind.  Thit  aentiment  it  artifiolal,  at  it  proved 
by  the  fact  that  the  lower  animalt  do  not  appear  to  ahare  it 
.  with  man.  It  it  dittinet  from  philanthropy,  and  it  tome- 
thing  more  than  the  retnlt  of  mere  attooiation.  Almoat 
.any  one  will  uphold  and  defend  a  relative  where  he  would 
not  at  all  ezeute  one  who  wat  not  related,  and  thia  aenti- 
ment it  atrongor  in  the  lower  gmdet  of  tooiety.  With  a 
-high  degree  of  enlightenment,  reaton  phu»t  all  men  In  mote 
nearly  the  tame  light,  and  we  learn  that  our  relativet  are 
at  imperfect  and  fallible  at  the  rett  of  mankind. 

The  great  strength  of  kindred  tict,  especially  among  the 
less  civilized  races,  must  be  accounted  for  as  the  result  of 
those  influences  which  lie  at  the  basis  of  the  social  system 
!!tself.  Society  could  not  exist  until  the  form  of  marriage 
oecame  sufficiently  stable  to  determine  relationship,  at  least 
with  one  of  the  parents.  The  primitive  idea  of  the  family, 
though  variable,  was  not  the  modem  conception,  as  the  im- 
mediate children  of  two  parents,  but  as  the  kindred  of  a 
stock ;  and  accordingly  we  find,  among  most  of  the  uncivil- 
ized tribes  of  the  world,  a  sort  of  communal  life  to  exist, 
based  on  kinsliip,  and  expanding  into  larger  organixationt 
called  clans  or  gentet,  phratries,  tribes,  and  nations. 

Patriotisfn. — From  the  circle  of  the  family  and  the  oon- 
sanguineal  nucleus  the  affection  gradually  expands  with  ad- 
vancing civilization.  Patriotism  is  the  next  sentiment,  but 
it  begins  very  humbly.  At  first  it  only  embraces  the  clan 
or  tribe,  then  extends  its  limits  to  take  in  the  state.  But,  at 
the  state  itself  increases,  the  patriotic  impulse  keeps  pace,  or 
should  keep  pace,  so  as  always  to  be  commensurate  with  one's 
country.    Wbenevet  \t  doca  Xi^t  ft^^  ^iJc^^^^Vs^  ^^a^ia^st  that 
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the  conntiy  may  falL  One  of  the  best  tests  of  a  nation's  fit- 
ne«  for  territorul  expansion  >ind  of  its  perpetuity  may  be 
found  in  the  comprehensiveness  of  the  popular  sentiment  of 
patriotism.  As  soon  as  this  is  found  to  come  short  of  em- 
hradng  the  whole  country— as  soon  as  the  smaller  sections 
or  political  divisions  become  paramount  to  the  whole  coun- 
try— ^it  is  evidence  that  it  is  becoming  too  extensive  for  its 
people,  and  a  check  should  be  at  once  put  upon  its  growth. 
It  was  this  disproportion,  or  overgrowthi  which  came  so  near 
whelming  this  country  in  ruin  in  1861,  and  it  would  un* 
doubtedly  have  succeeded  had  the  same  degree  of  sectional- 
ism prevailed  in  the  Northern  as  in  the  Southern  portion  of 
the  Union.  When  I  heard  Georgian  soldiers  speak  of  their 
State  as  of  a  great  independent  country,  the  whole  philoso- 
phy of  the  ^  rebellion  **  was  laid  bare.  If  the  day  ever  comes 
when  the  whole  world  shall  be  embraced  under  one  grand 
politico-social  commonwealth,  the  only  condition  which  can 
keep  it  there  will  be  the  existence  every-where  of  a  prevail- 
ing sentiment  of  cosmopolitan  patriotism.  This  sentiment 
will  be  akin  to  humanitarianism. 

PhilanOiropy. — The  next  step  after  patriotism  is  philan- 
thropy, the  sentiment  which  goes  out  for  all  msnkind,  and 
desires  the  happiness  of  the  most  remote  in  kindred  or 
nation,  as  well  as  that  of  immediate  relations  and  country- 
men. 

These  are  the  positive  impulses  which  contj^ol  the  moral 
world.  Their  influence  upon  society  is  immense  in  preserv* 
ing  the  most  importtmt  of  human  institutions.  Parental  love 
is  what  shields  and  protects  helpless  infancy  and  imprudent 
youth.  Filial  and  fraternal  love  is  what  cements  the  family 
and  the  consanguineal  circle.  Patriotism  is  essential  to  the 
life  of  the  state,  and  thereby  secures  the  protection  of  all 
those  economic  and  industrial  institutions  whicli  are  fostered 
by  the  state.  Philanthropy  exerts  a  benign  and  pacific  influ- 
ence  upon  all  mankind,  although  It  \ma  *a  ^^v  ^\3Jc^\*K^e^ 
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JtO  extesd  beyond  tbe  very  select  few  who  poseea  an  msigbt 
into  Bociul  pbenoraena. 

Stif-Love. — Last  of  all,  and  perliape  greatest  among  thii 
flhia  of  sontirueats,  cornea  the  lore  of  eetf.  In  ita  worst  mani- 
feitations,  uliere  it  ie  in  excess,  it  takes  the  forms  of  egotism, 
pride,  and  conceit,  and  crops  out  evciy-where  in  iniperfert 
hmiian  nature,  forming  one  of  the  chief  erils  of  social  esis^ 
race.  It  is  probably  a  product  of  selection,  since  there  is  no 
doubt  that  an  inudcjuate  supply  of  self-love  would  be  fatal 
to  success  in  maintaining  a  subaistence,  but  we  could  wish 
tliat,  in  this,  nature  might  baye  been  more  exact,  and  not 
lavished  a  commodity  upon  society,  any  excess  of  which  be- 
yond the  necessary  amount  is  bo  detrimental  to  its  happiness. 
When  evenly  balanced,  self-love  takes  the  form  and  name, of 
Bclf-cetcem,  a  very  salutaiy  aentinient,  as  we  readily  perceive 
as  Boon  as  any  one  is  found  deficient  in  it,  Wlien  self-love 
loolcs  to  the  future,  it  takes  the  form  of  ambition,  or,  per- 
haps more  correctly,  it  produces  that  sentimenL  Ambition, 
whether  to  do  or  ,to  be  any  thing,  la  always  prompted  and 
nourished  by  aelf-love.  For  the  most  aniversal  concomitant 
of  self-love  or  self-esteem  is  the  desire  to  be  loved  and 
esteemed  by  others.  And  the  one  who  is  smbitioos  to  «o- 
eomplish  some  cherished  object,  not  less  than  he  who  is  an^ 
bitions  to  attain  a  certun  standard  of  personal  excellence,  is 
aiming,  as  his  chief  end,  at  securing  for  himself  a  greater 
amoimt  of  esteem  and  regard  from  his  fellows. 

Ambition,  considered  in  reference  to  all  its  many  objects, 
is  one  of  the  most  important  of  the  non-essential  or  snpet^ 
flcial  forces,  and  has  wrought  great  changes  in  the  condition 
of  society. 

0OBBELA1TVX8   Or  THE  LOVKrTnSOIB. 

But  love,  in  all  its  forms,  has  Its  oorrelatlve.  For  avfliy 
love  there  ia  a  bate.  If  there  is  an  exception  to  this  nile,  It 
is  In  the  case  of  philanthropy,  and  even  here  few  have  faOed 
to  observe  that  t^lOse  ti^^iiik  \»wt\»  ^^m  'mni.^  warmlf  for' 
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their  fellowB  are  usually  most  severe  and  embittered  against 
the  anthors  of  misery  and  suffering  in  society.* 

•  The  correlative  of  sexual  love  is  as  much  more  fierce  and 
terrible  than  other  hates  as  that  passion  is  more  intense  and 
sublime  than  other  loves.  I  need  not  dwell  upon  the  influ- 
ence of  jealousyi  the  origin  of  which  has  already  been  touched 
upon  {supra^  pp.  622,  623). 

The  correlative  of  parental,  and  particularly  of  maternal, 
love  is  a  powerful  and  almost  irresistible  passion.  When 
once  the  fruit  of  her  own  body  is  put  in  jeopardy,  there  is 
no  hardship  too  great  for  a  mother  to  undei^,  no  act  too 
bold  for  her  to  undertake.  It  has  fallen  to  the  lot  of  poetry 
and  the  drama  to  illustrate,  In  innumerable  ways,  the  power 
and  grandeur  of  this  sentiment.  Indeed,  but  for  it,  the  help- 
lessness of  infantile  humanity  would  jeopardize  the  existence 
of  the  race. 

Passing  over  those  family  feuds  and  miniature  battles 
which  are  the  frequent  and  inevitable  correlates  of  consan- 
guiueal  affection,  let  us  just  notice  the  extensive  nature  of 
the  reactions  which  patriotism  engenders.  It  may  almost  be 
said  that  love  of  country  is  the  true  cause  of  all  the  warfare 
that  is  waged  among  nations.  Out  of  it  grow  pride,  arro- 
gance, an  excessive  sensitiveness  to  disrespect,  and  an  over- 
weening confidence  in  the  military  power  of  one's  country, 
all  of  which  combine  in  a  thousand  ways  to  plunge  nations 
into  difliculties  and  sanguinary  wars. 

THE  FEAR-FOBOES. 

From  this  hasty  enumeration  of  the  emotions,  having 
love  and  its  opposite,  hate,  for  their  basis,  we  will  pass  to 
the  other  class,  having  for  their  basis  fear  and  its  opposite, 
hope.  The  nature  of  the  physical  body  as  a  reservoir  of 
emotions  gives  rise  to  innumerable  acts  liaving  for  their  ob- 

^  It  haa  been  frequently  remarked  that  great  philantbroplitt  are  often  t jranta 
in  tbeir  own  familtea.  Thia  has  been  i>ald,  bow  truly  I  know  not,  of  the  great 
Jobn  Howard,  and  in  my  own  ezperienoe  I  hkwt  Men  tba  principle  Terifled  in 
one  quite  remarluible  Jnntanoe. 


jeet  the  r^foUtion  of  the  qaalitj  of  these  emotioiu.  A> 
dodra,  ftota  which  all  a;tivity  flows,  ia  simply  a  nxme  for 
tin  tendoKsy  of  aantiest  mattn  to  cm^o  nopleiHBt  >&d 
iieek  plauant  aenntioii,  ao  tin  Mtiritiei  of  Mntfent  boii^ 
itre  peipetTuUy  directed  to  ^Tertlag  paia  md  ■llmlJin 
jieiman.  From  this  point  of  view  it  woold  be  eocraet  to 
nj  that  every  act  is  prmnpted  by  few  or  hope.  But  diia 
BmM  ia  too  teohmcal  for  onr  preaent  pttrpoae^  and  we  dull 
place  tbe  popokr  intet|««tBtioD  opon  all  the  natnnl  acta  of 
Ufe— that  they  are  prompted  by  a  K»t  of  inatlnet  orlnhcfent 
impnlae,  in  which  the  relation  between  the  aobjeet  and  the 
ebjeot  la  too  olou  in  point  of  time  to  reqnire  the  degree  of 
foroeait,  and  call  ont  tlie  notion  of  fntore  effaot,  iriddi  are 
biTolved  in  the  idea  conveyed  l^  tli6  tenna  fear  and  bopeu 
That  there  is,  however,  no  clear  line  of  demarkation,  maj 
bo  seen  whun  we  apply  tlie  principle  to  the  animals  below 
man.  We  thus  perceive  that  the  terms  fear  and  hope  are 
not  exactly  equal  ia  their  scope.  We  frequently  ascribe  the 
acts  of  even  the  lowest  animals  to  the  effect  of  fear,  bnt 
rarely  to  that  of  hope,  the  latter  term  being  mom  restricted 
in  its  mciming.  And  yet  animals  are  not  wholly  destitute  of 
the  sentiment  of  hope.  The  horse,  when  he  quickens  hia 
pace  as  soon  as  his  head  is  turned  homeward,  is  as  much  in- 
spired by  hope  as  he  is  by  fear  when  he  does  the  same  thing 
at  sight  of  the  uplifted  lash.  The  difference  in  the  force  of 
the  two  terms  is  one  of  degree.  Either  may  be  strained  to 
embrace  all  forms  of  action ;  but,  when  left  to  thoir  normal 
sense,  fear  is  more  comprehensive  than  hope,  and  does  not 
require  the  same  distance  of  time  between  the  act  and  the 
sentiment.  It  is  for  this  reason  that  I  have  placed  it  first, 
as  though  it  were  the  positive  terra,  though  it  would  naturally 
appear  to  be  the  negative  term.  And  it  is  this  same  quality 
of  superior  comprchcnsivencBB  which  has  caused  fear  to  play 
a  so  mueli  greater  rdle  in  the  history  of  human  society  than 
hope  has  done,  and  which  has  justified  me  in  denominating 
tida  class  of  forces  t\ie  leftT-loTQes. 
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CLAfiSIFICATIOK  OF  THE  FEAUrFORCES. 

The  fears  and  hopes  of  mankind  are 'capable  of  as  many 
modes  of  classification  as  are  the  varied  hnman  snsceptibili* 
ties  to  suffering  and  enjoyment.    They  may  be  divided  into 
physical  and  mental,  into  temporal  and  spiritual,  into  ap>- 
proxinuite  and  remote,  into  real  and  imaginary,  into  secular 
and  religious,  and  into  many  other  equally  distinct  divisions, 
for  the  purpose  of  minute  analysis.    I  shall  endeavor  to  pre-' 
sent  a  general  view  of  them  under  the  two  heads  oi physical,' 
or  such  as  anticipate  pain  or  pleasure  to  the  body,  and  jpsy^ 
ehicalj  or  such  as  anticipate  pain  or  pleasure  to  the  mind,  or. 
soul.    The  former  are  always  temporal  and  secular,  but  may 
be  either  approximate  or  remote,  real  or  imaginary.    The 
latter  are  spiritual,  and  form  the  warp  and  woof  of  the  relig* 
ious  sentiment. 

PHYSICAL  FEAR-FORCES. 

The  external  nerves  of  sensation  in  the  body  are  a  means 
of  protection  to  life.  Their  existence  is  otherwise  unneces- 
sary, since  it  is  pain  and  rarely  pleasure  which  they  afford. 
The  nerves  which  are  the  seat  of  bodily  pleasure  arc  chiefly 
internal,  and  never  come  into  contact  with  external  objects, 
at  least  except  when  purposely  introduced,  as  food  to  the  pal- 
ate, etc.  The  ether-waves  which  strike  the  retina  and  the  air- 
waves which  reach  the  tympanum  produce  no  sensation  of 
which  the  mind  is  conscious.  If  tlicy  ever  chance  to  do  so, . 
it  is  a  painful  one.  The  tongue  and  palate  are  indifferent  to 
the  resisting  qualities  of  food,  or  certainly  derive  no  pleasure 
from  them.  The  sensation  produced  upon  them  i^amolecii' 
lar  one,  caused  by  chemical  action,  and  is  never  experienced 
when  insoluble  substances  are  applied.  Tlie  pleasure  of  sex- 
ual contact  is  of  a  wholly  different  nature  from  simple  sen- 
sation. The  emotional  pleasures  are  seated  deep  in  the 
body,  and  know  no  objective  contact,  while  the  brain  can 
only  communicate  to  the  external  world  by  means  of  its 
system  of  nerves.     Neither  is  it,  in  tlv^  tw-aXNo^  ^1  >\sncw'^^ 


a  ud  ntrrival  as  an  eqnal  competitor.  Looking  out 
from  tlie  idnnoed  position  ^vhich  he  now  occnpies,  the  odds 
feem  Ttitly  in  bis  favor.  But  it  vaa  not  always  so.  It  ia 
In  the  prdilatorie  epoch  that  the  greatest  strn^Ies  most  hare 
taken  plaoe. 

The  feu*  of  wild  animals,  aerpenti,  and  daagenoa  imeels 
li  itlll  my  great  in  all  spenely-peopled  mgiona,  whether  tlw 
lohaUtanta  bo  native  aarages,  or  ooloniBti  from  driliied 
eonntriea,  and  manj  are  the  hardahipa  from  tble  ■tnnee  to 
the  i^oneer  nttlon  of  every  new  ooontry.* 

But  the  danger  U  apt  to  be  imaginaryf  and  the  faan 
that  were  once  jnatlj  entertained  are  petpetnated  long  aftv 
the  canae  has  dluppeared.  Ignorant  of  the  distinedona  idiieh 
ahoald  be  made,  it  ia  common  for  even  the  moat  cultivated 
people  to  experience  a  dread  of  nearly  eveiy  living  thing. 
The  most  hariiiless  anirnala  are  feared,  and  dangerous  habits 
and  qualities  attributed  to  creatures  which  may  really  be  the 
best  friends  of  man.  There  exieta  an  especial  terror  of  rep- 
tiles, insects,  and  vermin.  All  snakes  are  supposed  to  po»- 
sesa  deadly  fangs,  all  insects  poisonous  stinga,  and  all  worma, 
including  innocent  larvce  which  are  supposed  to  be  worms,  a 
venomous  bite.f  Children  are  imbued  in  their  infancy  with 
a  thousand  vague,  fanciful  fcara  of  danger  from  beasts  which 
no  longer  exist,  except  in  remote  wildernesses,  wlicre  they 
justly  fear  and  fly  before  man.  An  immense  amount  of  ar- 
tificial, groundless,  and  imaginary  fear  is  thus  mannfactared 
and  thrown  iu  upon  society  to  consume  its  nerve-force,  and 

*  According  to  olBeisI  rctnrni,  the  nambn  al  peraanj  who  died  from  Hwke- 
Ute  In  the  Northwest  FroTtncci  ud  Oudh  (India)  iajiag  ISTS  wu  3,168.  Be- 
•Idelthla,  I.oai  pcnoniwcrt  reported  to  h»e  been  killed  bjwoltetaadleopardi 
during  the  iBrae  period.  A  partial  eiplmiallon  at  this  state  of  thing*,  bo*CTcr, 
naj  be  found  in  the  tacu  ict  forth  in  Chapter  X  (toL  It,  p.  2TI). 

t  Moat  wild  plants  arc  asiunied  to  be  polaonoui  unleu  well  IcDOvn.  Aputj 
engaged  on  one  of  our  geographical  aarrefl  of  Ibe  Terrltoriei  onoe  fosnd  a*ei7 
pleaunt-flavurcJ  witd-chcrrj,  which  ibe;  observed  wu  nerer  toudied  bj  ^ 
Jndiani.    On  lnqu\TT>  ^^  leuncd  that  these  ngarded  it  ai  poUanonn,  and  n» 

OMli«do»etbceiiknowntoUsW>\U   TnK>]«nfttasi**-«f«^»n«i^U*tt t». 

cdved  tram  the  ««ly  btirti»l'W»»i««>VW«»'*"*«»^'*'''''^'*«i'"'<~'«*^ 
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render  the  race  cowardly  and  effeminate.  It  is  one  of  the 
most  active  agenciea  of  social  degeneracy,  and  a  powerful 
element  of  that  syatem  of  f alie  oonoeptioni  which  in  time 
completely  permeate  a  civilixation  and  render  it  effete. 

The  remedy  for  these  pernicious  imaginary  fears  can,  of 
course,  only  be  a  correct  education.  A  positive  knowledge 
of  what  things  are  dangerous  and  what  innocent,  and  the 
disabuse,  in  children,  of  all  absurd  notions  productive  of 
fright,  are  all  that  would  be  required  to  rid  society  of  this 
one  of  its  most  useless  nightmares. 

Fear  qf  Luinimaie  Nature. — Fear  of  inanimate  nature 
ii  scarcely  less  profound  and  universal  than  fear  of  animate 
nature.  Every  visible  phenomenon  or  effect  in  the  world  of 
matter  has,  at  one  time  or  another,  been  regarded  with  awe 
and  dread.  The  winds,  the  storms,  the  waves,  the  floods,  the 
earthquakes,  the  thunder-bolts,  the  fires,  etc.,  that  ever  and 
anon  sweep  over  the  earth — ^all  these  and  many  more  of  the 
physical  phenomena  have,  in  varying  degrees  at  divers  times, 
inspired  the  human  soul  with  the  most  profound  awe  and 
terror.  The  vague  and  baseless  fears  which  all  ignorant 
races  entertain  for  these  things  have  had  their  origin  in  real 
danger.  But  the  hidden  character  of  such  dangers,  and 
especially  the  unseen  source  of  power  manifested  in  the  in* 
animate  world,  has  had  the  effect  to  arouse  in  their  crude 
minds  a  train  of  imaginary  terrors  far  more  extensive  than 
the  real  danger.  Himself  an  animal,  man  has  animated  the 
whole  universe  and  endowed  every  movement  in  nature  with 
vitality,  purpose,  and  will.  This  fetichism,  which  is  the  first 
form  of  religion,  is  .the  first  step  toward  the  conception  of  a 
deity.  Primoe  in  orie  decs  fecit  timar.  How  can  motion 
exist  without  a  mover  t  is  the  first  problem  in  theology ;  and 
every  savage  tribe  of  men  that  has  ever  emei^ged  from  the 
condition  of  brutes  has  propounded  to  itself  this  problem 
and  given  to  it  the  same  answer,  has  based  upon  it  the  pri- 
mary thesis  of  theology — ^the  exiatoGL^  cA  ^^>X^  V^^Hi^^ss^^ 
£62,  208). 
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2Cui  bu  often  Bought  to  bridge  over  the  chasm  between 
tht  animate  and  the  inanimate  worlil  b^  endowing  phrsical 
objaoti  with  Ilfsi  and,  throughout  oveiy  lyitetn  of  iii^'tholog^', 
nllgion,  or  jAiloaophy,  tliat  has  come  dutrn  from  pr<v«cien< 
tlfleagM,the  myitcricBof  plij^sical  agency  htirehL-cD  blcodcd 
and  hiterwoveD  with  tbon  of  Tltal  1^007  on  tlie  one  band 
and  with  dMne  agenc;  on  the  other. 

Fear  of  inanimate  nature  la  the  f  on&dadon  of  anperatltlonf 
and  the  heroic  efforts  of  a  few  to  orerthmw  it  bsTo  led  tlw 
world  into  the  path  of  aeienoe.  I  need  onlj  allnde  to  the 
Taat  Bocial  resnlta  toward  which  theae  two  great  tendendea 
jfoiat.  The  wretched  demwraUntlon  of  mpeiititiona  fear 
ean  only  be  offset  hy  the  lig^t  and  freedom  of  aetentifle  hopeu 

^ear  pf  Spiritual  Beingt, — The  fear  of  ipiritnal  belnga 
is  simply  a  last  consequence  of  the  tendency  to  impereonate 
natural  objects.  Xot  content  with  making  fetiches,  idoU, 
and  gods  of  objects  wMch  have  a  real  existence,  men  hare 
conjured  out  of  fancy  and  peopled  all  apace  with  myriads  of 
spiritual  hein^  which  they  have  feared,  worsliiped,  im- 
plored, and  propitiated  under  a  variety  of  names.  Harpies 
and  griffins,  sylphs,  satyrs,  and  undines,  ghoets  and  hobgob- 
lins, have  each  haunted  its  appropriate  spot,  and  inspired  the 
superstitious  world  with  a  thoosand  terrors  throughout  all 
ages.  These  imaginary  fears  have  exerted  their  le^timate 
ioiluonce  upon  human  society,  and  put  their  Indelible  stamp 
upon  the  civilization  of  each  age. 

Ftar  of  Diieaae. — Along  with  these  fears  of  peraonal 
▼iolencc,  whether  real  or  imaginary,  and  whether  proceeding 
from  animate,  inanimate,  or  supernatural  sonrcea,  there  has 
existed  a  deep-seated  dread  of  bodily  diutue,  which,  while  it 
has  been  less  apparent  in  its  outward  character,  baa,  nerer^ 
theleas,  affected  the  conBtitution  of  society  in  a  no  less  pro- 
found degree.  Totally  ignorant  of  the  mechanism  of  the 
physical  body,  and  particnlarly  of  its  internal  organs,  and 
wholly  unconscloaa  ol  \^i&  -qb.^m.t^  Tut  tU«  vital  functions  and 
Che  exteroal  elemwta  ol  «a-svVj\*''^^^?.'Cwaaw&^»v«a. 
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stant  prey  to  innumerable  disordeni  and  beholding  their 
kindred  Bwept  away  daily  by  the  mysterious  hand  of  disease, 
it  was  natund  for  the  imaj^nation  of  primitive  men  to  run 
to  tlie  wildest  extremes,  and  the  fancy  to  indulge  in  the 
most  absurd  speculations  as  to  the  cause  of  so  terrible  and 
insidious  a  scourge.  Just  as  the  tendency  was  to  imperson- 
ate all  inanimate  sources  of  violencci  and  bring  them  under 
one  oxplanatioui  so  the  tendency  was  furtlior  to  impononato 
the  sources  of  disease,  attribute  it  to  some  form  of  violence 
and  to  some  voluntary  agency,  and  thus  to  reduce  it  to  the 
same  explanation.  This  accounts  for  the  fact,  at  first  view 
BO  singular,  that  so  many  of  the  savage  races  of  men  believe 
that  no  one  ever  dies,  but  is  kiUed,  and  ascribe  every  death 
which  we  call  **  natural "  to  the  successful  malice  of  some 
personal  enemy,  either  dead  or  living.*  The  delusion  known 
as  witchcraft,  recognized  in  the  Ilebrev^  statutes,!  and  by  the 
Twelve  Tables  of  Roman  law,:^  but  reaching  its  most  alarm- 
ing state  under  the  Christian  dispensation,  where,  for  three 
centuries,  it  raged  over  Europe,  and  even  took  root  on  Amer- 
ican soil,  and  which  counts  its  victims  by  millions,  was  noth- 
ing less  than  the  legitimate  operation  of  this  same  belief,  the 
greater  part  of  the  alleged  bewitching  being  cases  of  attacks 
by  disease. 

Like  every  great  source  of  fear  and  dread  demanding 
relief  and  protection,  the  universal  fear  of  disease  brought 
to  the  foreground  a  large  corps  of  individuals  who  pretended 
to  be  able  to  supply  the  needed  remedies.  These  were  pri- 
marily pure  superstitions,  and  consisted  in  mere  ceremonies,' 
either  with  or  without  the  application  of  some  assumed  re- 
medial substance.^  As  thd  world  grew  more  rational,  the 
ceremonial  part  gave  way  to  the  remedial,  and  the  investiga- 

•  mr  Joha  Lttbboek,  •«  Origta  of  OI?IUsitloa,**  pp.  ISl,  118  \  Bptaoor,  *«  Prin- 
ilplsi  of  Bootolofgr,**  fol  I,  p.  860. 

f  Ssodtti,  tiU,  IS;  Bouterononj,  tvUt,  10 (  1  Baimitl,  s?,  88. 
t  Tabula  tUI,  Fragment  86. 

*  TIm  pore  form  of  ezordam,  wVtboat  miMAiiiX  %v\idMiSd«^ V!^**^^  ^^  "^^ 
^fMcol  da/ amoiig  moft  M?ago  tilboi.    ^ 
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4ioa  of  natnre  tot  the  purpose  of  finding  remedUl  agents  for 
dlwiiMM  booune  on  ocuupatiou  for  many.  TIio  stud;  of 
pbnU  and  ininerul  aiibstuDcea  for  tUU  purpose,  while  it  re- 
■ultod  in  ttio  diHovery  of  many  ueeful  luedic-iital  and  dieUttio 
propertim,  parfurniut]  tlio  gruater  wrvitiu  of  paving  tlio  way 
to  a  ayBtematio  iurr]uaintant-o  witli  tliese  two  great  Itlngdoms 
of  tutnro.*  To  n.-ullxe  lion*  extensivu  laust  liavo  lhx;ii  this 
nMOMvli  buforo  tlio  Mslflnoo  of  botonjr  wh  known,  ooo  bw 
oalf  to  run  over  tlio  popnUr  nunet  of  plutii  and  nott  how 
k^  >  proportion  of  tbom  trt  dwind  from  tonw  Imigbaiy 
lulling  powor  poHouod  bjr  thoui.  From  thb  mbw  Mam% 
too,  lius  iprang  tbo  Witolo  kIoboo  of  medlofate,  with  lit  «iit 
materia  mediat  ind  oxtendvo  uqiulntuioi  with  diNHOk 
The  Bclencus  of  ftnatoiny,  of  physiology,  of  byglene,  nnd 
eron  of  cliciiiiiitry  nud  pliysici,  owe  their  inipetiu  and  the 
greater  part  of  tlio  fandamoutal  facts  upon  which  they  rut 
to  tbo  iiidcfatigublo  labors  of  Hippocrates,  Dioecorides,  and 
their  Buccosxors, 

But,  although  the  great  laws  of  animal  economy  have 
been  so  thoroughly  probed,  the  anatomy  and  physiology  of 
the  body  iimdo  known,  and  the  chemistry  and  physics  of  the 
vital  functions  explained,  the  mysteries  of  disease  and  the 
remedies  fur  physical  disorders  are  not  yet  by  any  ineaoa  all 
reduced  to  practical  recognition.  The  fear  of  sickness  still 
exists,  ami  l>carB  its  heavy  wciglit  upon  society,  No  longer, 
it  is  true,  do  wo  see  the  Bpectoclo  of  the  dead-cart  collecting 
the  bodies  of  the  victims  of  the' "Black-death"  from  door 
to  door,  wliile  the  belfries  of 'the  churches  are  rinf^ng  pro- 
pitiatory chimes  in  invocation  of  divine  relief,  which  could 
have  been  secured  by  men  had  they  taken  the  precaution  to 
cleanse  tlicir  streets  and  remove  the  deadly  gosos  which  were 
doing  tlio  horrid  work,  but  which  beoaan  Invisible  were  on- 
known,    Priestley  and  Lavoisier  have  banlihed  luoh  aeeQet 

*  There  can  be  no  doubl  either  thtl  the  idoitM  of  uitmnji  ncdwJ  s 
■tnnf;Imiietiiiifmm  t^ut(^(nv^«<>t^Mcas^.  (,Sm  Aogutte  Cocatc,  "Fbt 
ioMpble  FoalttTc,"  foX.  ■»,».«.> 
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for  ever  from  the  dyilkecl  world.  And  jet  these  subtile 
agencies  are  eveiy-whera  at  work,  and  it  is  rare  that  a  life  ia 
capable  of  mnning  their  gantlet  and  suocnmbing  only  to 
the  natural  laws  of  dissolution.  Science  has  here  its  greatest 
work  yet  to  dO|  its  greatest  victory  to  achieve.  The  masses 
are  unpardonably  ignorant  of  the  truths  which  are  known  to 
the  few.  Society's  first  great  duty  is  to  universalize  and 
popularize  all  the  knowledge  in  existence  which  bears  upon 
the  problem  of  health. 

Subjection  to  a  faculty  of  medical  experts  is  dangerous 
in  a  variety  of  ways.  There  is  danger  of  co-operative  mo- 
nopoly.for  gain,  of  charlatanism,  of  narrow  dogmatism,  and 
of  recUess  experimentation.  In  the  present  state  of  society^ 
the  dread  of  disease  is  only  equaled  by  the  credulity  and 
servility  of  the  masses,  and  of  the  abject  dependence  of  even 
the  best  informed  people  in  other  respects  upon  the  so-called 
'^  guardians  of  the  public  health."  Many,  who  ought  to 
know,  never  stop  to  reflect  that  the  functions  of  the  animal 
economy  never  should  be  entirely  intrusted  to  any  guardian 
but  themselves,  that  life  consists  of  certain  processes  requir- 
ing certain  nourishment  and  certain  measures  of  protection, 
without  which  its  functions  can  not  go  on  regularly,  and  which 
all  that  the  highest  medical  art  can  do  is  to  supply.  They 
seem  to  believe  that  these  processes  can  be  arrested  and  these 
supplies  denied  for  an  indefinite  time  if  only  the  magic  wand 
of  the  physician  is  stretched  out  at  stated  intervals  to  admin- 
ister relief.  This  superstition  is  only  equaled  by  that  of  the 
laity  who  ascribe  to  their  priests  the  power  of  pardoning  all 
their  short-comings  at  stated  intervals  and  for  fixed  sums  of 
money ;  and  the  influence  of  the  former  upon  the  health  of 
the  victims  is  exactly  comparable  to  that  of  the  latter  upon 
their  morals.  It  is  to  the  interest  of  the  sanitary  priesthood 
to  perpetuate  this  fear,  this  belief,  and  this  ignorance,  just  as 
much  as  it  is  of  the  n^ligious  priesthood  to  perpetuate  tho 
other.  Society  is  suffering  from  these  practices,  and  its  duty 
to  itself  i$  to  educate  all  ita  iueTD\^i%  m  ^  «xwA  "MiL^^t^vs^^ 
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Inowledge  of  thomaelves,  to  that  eieh  wmj  be  Uio  giurdiaa 
of  hit  own  health.  There  will  sdll  reaudn  an  ample  field, 
aa  already  abowoi  for  the  tme  Totariea  of  aanitarj  aeieoeo^ 
for  medieal  and  aoigioal  eaqmrta. 

gaTomoAT*  Fx^n-ionon. 

There  only  remain  to  be  oonaidered  the  pajeUeal  Uus 
forceBi  or  thoae  feara  and  hopea  whieh  men  experienee  of 
harm  or  of  good  to  their  anppoaed  immaterial  part,  the  looL 

Aa  already  remarindi  theae  are  all  of  a  religioaa  natue^ 
and  it  may  be  added  that,  while  the  moat  eztendve  of  the 
religionaof  the  woild  aeem  to  give  play  to  them,  the  doetrine 
of  aome  form  of  fntnre  eziateneoi  capable  of  experiencing 
pain  and  plcaanre,  ia  by  no  meana  common  to  all  religlona 
(vol.  H,  pp.  858,  261,  S80).  The  Ilebrew  religion  ia  a  notable 
exception,  while  in  Buddbiam  the  only  trace  of  it  ia  in  the 
doctrine  of  metempaychoaia.  It  ia  a  distinct  element  of  the 
Egyptian,  Persian,  and  Grecian  mythologiea,  and  has  been 
crystallized  into  a  cardinal  principle  of  Hohammedanism 
and  Christianity.  The  importance  of  thia  class  of  forces  u 
modiflera  of  social  conditions  consists  in  the  powerful  hold 
which  such  a  doctrine  takes  npon  the  receiver  of  it  There 
is  something  absorbing  in  the  idea  of  a  fotnre  atate  of  ex- 
istence, and  especially  when  that  state  is  believed  to  be  an 
endless  one.  It  would  seem  aa  though  the  great  natural 
objects  of  preservation  and  perpetuation  of  existence  were 
cemented  into  one,  and  brought  into  the  full  recognition  of 
the  intellect.  Even  tids  is  heightened  by  the  additional  con- 
ception that  personal  identity,  consciousness,  and  memory  of 
former  states  are  to  be  embraced  in  the  future  life.  For, 
without  these,  what  better  is  a  future  existence  than  the  ex- 
istence of  other  beings  at  a  future  time  f  Without  the  per- 
sistence of  memory,  it  is  no  longer  a  perpetuity ;  it  is  only 
anotlier  atid  diKtinct  oxi8tenoe«  another  and  separate  being. 
This  is  accomplifiUed  hy  rcproil notion,  and  nature  straiui^  every 
nerve  to  secure  it.   TiuX.  \\.  \%  xvov  «i.q»^'^\«  '^cna  t^v^^saL  mind 
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ioon  rises  to  the  conception  of  continued  existence,  soon  sighs 
for  a  persistence  of  itself,  an  uninterrupted  and  unlimited 
existence.  Even  the  Hebrew  asked  the  vital  question,  which 
went  ringing  down  tlirough  the  corridors  of  Judaic  ages,  ^'  If 
a  man  die,  sliall  he  live  again  ? "  *  till  at  length  the  answer 
burst  from  the  lips  of  Jesus,  and  was  caught  up  by  those  of 
Mohammed  and  carried  like  wild-fire  to  the  ends  of  the  earth. 
So  talismanic  was  the  word  immortality  that  it  took  tho 
whole  world  captive,  and  ta<]ay  claims  as  its  adherents  all 
but  the  most  barbarous  races  and  the  inhabitants  of  Eastern 
Asia,  who  have  themselves  been  considerably  modified  by  it. 

Much  of  the  success  of  the  doctrine  of  imiiiortality  has 
been  due  to  its  dualistic  character.  With  true  aiittiropo- 
morphic  conceptions,  its  teachers  have  employed  it  as  a  means 
of  government,  and  have  made  it  the  sanction  to  their  code 
of  action.  In  other  woixls,  this  future  existence  has  always 
been  represented  as  a  means  both  of  rewai*d  and  punishment. 
Those  who  were  not  charmed  into  its  adoption  by  hopes  of 
eternal  happiness  were  frightened  into  it  by  fears  of  eternal 
misery.  And  thus,  like  a  two-edged  sword,  it  mowed  its 
way  to  almost  universal  acceptance. 

But  the  task  before  us  now  is  simply  to  point  out  the 
effects  which  have  1)een  produced  upon  society  by  hoiK's  and 
fears  entertained  of  benefits  and  injuries  to  the  soul  in  a 
future  state.  Tlie  true  method  of  determining  these,  even 
approximately,  would  seem  to  be  to  figure  to  ourselves  what 
would  have  been  the  probable  condition  of  society  in  coun- 
tries where  this  belief  prevails  if  it  had  never  been  introduced. 
Tliis  is  by  no  means  an  impossible  supposition,  and  the  only 
good  objection  to  this  method  of  Inquiry  is  the  difiiculty  in 
answering  this  question.  But,  if  we  confine  ourselves  to 
Christianity  and  Mohammedanism,  we  find  that  they  have 
been  grafted  upon  other  forms,  which  they  have  ultimately 
completely  supplanted.  And,  since  it  is  an  historical  fact  that 
the  moral  conceptions  of  a  religion  must  correspond  with  the 

•  Job,  xW,  \4. 
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people  who  embitee  it,  or  at  least  that  the  two  will  be  aue 
to  ftdd  a  sort  of  eommon  lerel,  reaehed  bj  reciprocal  modiS* 
cation  of  tenets  on  the  one  band  and  customs  on  the  other, 
there  is  no  impossifailitjr  involved  in  the  assomptioD  that  the 
religion  snpplanted  might  have  continnod  to  the  present  day, 
had  it  not  been  suppressed  by  a  stronger  rival  fiuth.  A^ 
snming  tliis  much,  we  can  form  some  idea  of  what  Eun^ 
and  Eastern  Asia  might  have  been  but  for  the  intervention 
of  Christianity  and  Mohammedanism.  Two  great  religions 
were  crushed  out  by  the  advent  of  these  new  rirala,  vii^ 
Grecian  polytheism  and  Persian  Parseeism.  Both  these  em* 
bodied  the  doctrine  of  immortality ;  but  it  eiisted  in  so  feeble 
a  state  as  to  take  little  hold  upon  the  masses.  Grecian  poly- 
theism had  made  great  progress  in  Asia,  and  was  almost  u 
powerful  even  in  PerBia  an  woa  the  dualism  of  Zoroaster. 
Without  speculating  upon  the  influence  of  ChristianitT,  and 
Viter,  of  Mohammedanism,  in  Asia,  where  the  people  were 
less  enlightened,  and  where  the  form  of  religion,  probably, 
did  little  eitlier  to  elevate  or  degrade  them,  we  will  turn  oar 
attention  to  Europe,  where,  especially  in  Greece  and  Italy, 
literature  and  the  arts  were  in  a  high  state  of  cultivation. 
The  question  then  is,  In  what  respect  would  the  civilization 
of  Europe  be  different  from  what  it  is  to^y  had  the  Grecian 
polytheism  remained  unmolested  by  Christianity  and  all  other 
forms  of  faith ! 

Greece  and  Rome  maintained  toward  the  national  religion 
an  attitude  quite  analogous  to  that  which  Germany,  France, 
Great  Britain,  and  America  present  now  toward  Christianity. 
The  masses  believed  and  went  through  the  ceremonies,  while 
the  philosophers  and  school-men  stood  aloof  and  remained 
indifferent  to  religion,  appearing  to  consider  it  beneath  their 
notice,  just  as  now  the  rank  and  file  observe  the  forms  of  the 
Church,  while  the  most  cultivated,  and  notably  those  engaged 
in  scientific  investigation,  are  for  the  most  part  indifferent  to 
religion,  and  do  not  feel  called  upon  to  devote  any  time  from 
their  pursuits  to  \t&  eoxv^x^ex^xXoxu 
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There  were  indicationBi  then,  that  the  bonds  of  religioiv 
restraint  were  about  to  £ill  from  the  people,  and  the  liglit  of 
knowledge  be  admitted  to  all,  just  as  now  we  see  the  forms 
of  religion  more  and  more  ignored,  and  education  further 
and  further  extended.  But  Christianity  rekindled  the  re- 
ligious zeal,  proscribed  philosophy,  abolished  the  schools,  and 
plunged  the  world  into  an  abyss  of  darkness  from  which  it 
only  emerged  after  twelve  hundred  years.  Ignorant  of  what 
would  have  happened  if  this  had  not  happened,  nothing  is 
left  but  to  regard  the  advent  of  Christianity  as  a  calamity.* 
And,  if  we  look  at  the  history  of  Christianity,  we  find  that 
its  activities  have  been  so  intense  and  its  deeds  so  violent 
that  it  has  been  almost  impossible  for  thought  to  obtiin  a 
foot-hold.  Mohammedanism  was  no  better,  but  its  field  of 
operations  has  been  less  unfortunate. 

The  intensity  of  these  religions  must  be  attributed  to  that 
doctrine  which  is  their  cardinal  principle  and-  their  source 
of  vitality — ^the  doctrine  of  immortality.  There  can  be  no 
doubt  that  this  doctrine  has  exerted  an  exceedingly  pernicious 
influence  upon  the  progress  of  thought,  of  knowledge,  of  ma- 
terial civilization.  And,  if  we  look  at  it  from  a  moral  point 
of  view,  we  see  little  to  recommend  it  there.  It  makes  light 
of  the  present,  contemns  the  real  and  the  material,  and 
feeds  the  mind  on  vague  imaginings.  The  hope  of  personal 
pleasure  and  fear  of  personal  pain  are  sentiments  which  are 
not  less  mean  and  sordid  because  that  pleasure  and  pain  are 

^  It  is  f  Athkmmble  in  ProtesUnt  countries  to  ascribe  these  sets  of  Tiolcnce, 
BOfT  so  universally  understood,  to  the  '*  Roman  Church  '*  (see  Draper's  **  Con- 
flict,** p.  z),  or  to  charge  their  commission  upon  the  '*  Catholics.**  This  course 
aeems  very  improper  where  reference  is  made  to  the  period  anterior  to  the 
Protestant  Reformation,  since  the  terms  **  Roman**  and  ** Catholic**  are  chiefly 
«mp1oyed  to  distinguish  that  sect  from  the  Protestant  sect.  The  history  of  the 
Roman  Church  prior  to  that  epoch  is  essentially  the  history  of  Christianity,  and 
its  sets  must  be  regarded  as  the  normal  operations  of  the  Christian  religion.  To 
attribute  them  to  Catholicism,  in  this  special  sense,  besides  being  misleading  and 
historically  inaccurate,  Is  otherwise  objectionable  In  suggesting  a  desire  to  pan- 
der to  the  Jocallj  prevalent  securian  leeUnf^  ot  to  iL^oVii  <^tl«Q!^2&%^Vs^  ts^s^  v 
nse  of  tb0  word  **  Christianit j.** 
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[  to  be  exptaieiUfei  in  a  future  existence,  and  upon  tbe  irama- 
terU  ptit.  Upon  a  thorough  conBideration  of  the  snbject, 
we  most  eonelnde  with  JUr.  K.  B.  Tylor*  that  belief  in  a 
fntare  state  of  rewards  and  punishments  exerts  a  powerful 
demonlixing  iaflaeticG. 

Bat,  Rlthongh  the  influence  of  the  psychical  fear-forces 
hu  been  generally  b:td,  we  can  not  shut  our  eyes  to  its  im- 
portance.' The  doctrine  of  immortalitjr  has  modified  the 
chancterofBOcietytof  hamaninatitntiona,  and  of  eiTfluatimi, 
to  on  extent  which  can  never  be  ezactlj  Mleolated,  and  ft  m 
not  liable  to  be  overrated.  It  hai  iDtenrifled  rdigiona  fe^ 
ing,  and  enoraionsly  magnified  the  remits  wbieh  flow  ftom 
it.  The  moral  elements  which  acoompeny  reI%ion  can  not 
jnstly  be  embraced  in  the  eonaeqnencee  of  religion  itadl 
They  exist  independently  of  religion,  and  their  connection 
with  it  is  only  apparent.  Religion  never  fails  to  appeal  to 
the  mural  eentimente  which  it  finds  prevalent,  and  to  claim 
credit  for  them  as  its  own,  but  the  history  of  morals  shows 
that  this  claim  is  wholly  unfounded  (vol.  ii,  pp.  S79,  S80, 
283). 

The  true  influence  of  religion  must  be  based  apon  the 
legitimate  effects  of  its  doctrinary  teachings,  upon  the  influ- 
ence which  its  beliefs  exert  upon  haman  conduct,  upon  the 
difFcrence  between  the  general  state  of  society,  as  entertain- 
ing such  beliefs,  and  what  it  would  be  did  it  not  entertain 
them.  And  the  comparative  merits  of  different  religions 
must  rest  upon  the  same  principle.  Thus  considered,  the 
comparison  of  those  faiths  which  embody  as  their  central 
doctrine  the  belief  in  a  future  state  of  rewards  and  pnnish- 
menta  with  those  which  embody  no  such  doctrine,  or  which 
do  not  make  this  their  leading  doctrine,  becomes  less  diffi- 
cult, and  we  find,  as  already  shown,  that  the  former  have 
been  far  more  active,  far  more  intense,  and  have,  conse- 
quently, exerted  the  legitimate  influence  of  all  reli^on  to 
a  far  higher  degree. 
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It  may  no  doubt  be  truly  said  that  tlie  influence  of  this 
faith  has  not  been  an  unmixed  evil  in  society.  It  is  truo 
that  the  history  of  the  Christian  and  Moslem  faiths,  agree- 
ing in  this  one  vital  character,  has  been  one  of  dark  and 
bloody  deeds,  of  persistent  hostility  to  all  forms  of  true  en- 
lightenment, and  to  that  extent  of  general  injury  to  human 
interests ;  but  it  may  be  frankly  confessed  that  the  hojx}  and 
anticipations  of  so  many  individuals,  which  are  certainly 
pleasurable  emotions,  constitute  no  mean  item  which  must 
be  legitimately  placed  to  the  credit  of  the  belief  in  immor- 
tality. Although  a  purely  egotistic  sentiment  of  a  very  low 
order,  still,  as  a  real  pleasure,  it  should  not  be  overlooked. 
True,  there  may  be  question  whetlier  the  amount  of  unhap- 
piness  caused  by  the  fear  of  endless  suffering  may  not  equal 
the  amount  of  happiness  resulting  from  the  hope  of  endless 
bliss.  Still,  there  remains  the  fact  that  a  positive  gratifica- 
tion and  a  fonn  of  happiness  have  always  attended  the  be- 
lief in  a  future  existence.  Whether,  upon  the  whole,  the 
aggregate  amount  of  human  happiness  would  be  greater, 
ceteris  paribus^  with  than  without  this  belief,  it  is  impos- 
sible to  judge.  I  incline  to  agree  with  M.  Auguste  Comte 
and  Mr.  Tylor,*  that  its  legitimate  moral  influence  on  man- 
kind has  been  greatly  exaggerated.  But,  however  this  may 
be,  it  is  at  least  certainly  true  that  this  effect,  whatever  its 
extent,  has  been  altogether  of  a  atatical  diaracter,  never  of 
a  dj/namical  one  (vol.  ii,  p.  265).  If  it  makes  men  happier, 
it  does  not  make  them  wiser  or  more  energetic ;  in  fact,  ex- 
cept in  the  work  of  repressing  the  progress  already  attained, 
its  influence  has  constantly  been  to  dampen  man's  ardor  for 
the  conquest  of  physical  nature,  by  which  alone  all  true  prog- 
ress has  been  accomplished.  It  has  tended  to  belittle  the 
importance  of  the  present  state,  and  deny  the  dignity  of  ma- 
terial things,  while  the  energies  and  activities,  both  of  mind 
and  body,  have  been  thus  withdrawn  from  progressive  and 

•  «« PhlkMophle  FbdtiTe,**  toI.  t.  p|i.  12S,  124,  297,  299,  800;  "PiimiU?f 
Cdtore."  Boftoi^  1874,  toL  U,  pp.  104, 10*1. 


prodnetiTB  Isbw,  and  wasted  ia  beatific  contemplations  and 
bodilj  mortiflcations.  Thus,  in  a  twofold  toannor,  haa  this 
bali«f  operated  against  tlie  true  advancement  of  the  race. 

Bodal  yrognts  resulta  almost  exclusive!;  from  calm,  rar 
tional  action.  Fuar  and  hope,  not  being  e&sential  forces, 
mnst  be  veiy  moderate  not  to  disturb  tlie  proper  conditions 
of  advancement  Any  wide-spread  belief  which  calls  out 
tliese  Bentimenta  to  an  extreme  degree  k  thenftwe  higfalj 
prejudicial  to  social  intereets.  The  psTchical  ime-fMcm  op- 
erate in  this  direction,  and  are  therefore^  apon  the  Tholes 
injurious.  Applied  sociolc^  will  seek  the  meana  of  nbdn* 
ing  tbem,  b;  allaying  all  gnnuidleBa  fear*  and  eneonn^ng 
only  the  most  rational  forms  of  hope. 

ni.  The  Imrsti-scnrAi.  FoBom. 

Properly  to  treat  the  intellectual  forces  as  a  separate  anb- 
ject  of  inquiry  would  require  another  distinct  chapter,  and 
might  easily  be  extended  into  a  volume.  The  operations  of 
the  human  mind,  however,  form  the  chief  subject  of  this 
work,  and  not  only  the  results  of  these  operations,  bat  the 
conditions,  laws,  and  constitution  of  the  mind  itself,  have 
been  treated  of  under  their  appropriate  heads  (nijmi,  Chap. 
V).  Nothing  remains,  therefore,  bnt  to  embody  all  thia 
under  a  general  view  of  the  social  forces,  and  assign  to  the 
intellectnal  forces  their  proper  place  in  the  enamention. 

It  scarcely  need  be  repeated  that  it  is  to  the  activity  and 
intensity  of  the  intellectnal  forces  that  the  human  race  owes 
all  its  saperiority  over  other  species  of  animals,  and  deserves, 
more  than  they,  to  be  made  the  subject  of  historical  and 
■dentiflo  investigation.  Mental  superiority  is  the  condition 
npon  which  all  die  results  arrived  at  depend,  Gtirea  a  cer^ 
tain  degree  of  inte!Jecttia1  force,  and  the  dynamic  laws  of 
animal  life  will  evolve  definite  results.  Hind  Is  the  variable, 
the  other  forces  the  constants.  Pnt  the  former  equal  to  zero, 
and  we  have  stagnation.  Give  it  a  series  of  increments,  and 
we  have  a  series  oi  tcsx^^  wTicK^iu^a^^n  Omsa  increments. 
47 
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In  animals,  the  mind-foroe  is  low,  and  progress  is  correspond* 
ingljr  slow.  In  man,  it  presents  a  series,  and  wo  find  degrees 
of  social  development  and  elevation  proportionate  to  the  in* 
crement  as  we  rise  from  the  lowest  to  the  highest  of  the 
human  races.  The  ratio  of  increase  is  an  accelerated  one, 
owing  to  the  mntnal  effect  of  subjective  and  objective  devel- 
opment. 

There  is  only  one  phase  of  this  subject  which  can  be  re- 
garded as  in  any  sense  belonging  to  this  discussion.  It  is 
only  the  direct  effects  which  flow  from  the  activities  engen- 
dered by  intellectual  desires  and  enjoyments,  the  same  as  it 
was  shown  to  be  only  those  which  flow  from  the  activities 
engendered  by  sesthetic  and  emotional  desires  and  enjoy- 
ments, which  can  properly  be  regarded  as  dynamic  forces  of 
society.  The  mind-force,  as  popularly  understood,  is  no 
force,  but  only  a  condition.  It  does  not  propel,  it  only 
directs.  It  is  not  mind,  except  within  the  narrow  limits  of 
this  definition,  that  achieves  the  vast  results  which  civiliza- 
tion presents,  and  which,  it  must  be  admitted,  could  not  be 
achieved  without  it  It  is  the  great  social  forces  which  we 
have  been  passing  in  review  that  have  accomplished  all  this. 
Mind  simply  guides  them  in  their  course.  The  office  of 
mind  is  to  direct  society  into  unobstructed  channels,  to  en- 
able these  forces  to  continue  in  free  play,  to  prevent  them 
from  being  neutralized  by  collision  with  obstacles  in  their 
path.  In  a  word,  mind  has  for  its  function  in  civilization  to 
preserve  the  dynamic  and  prevent  the  statical  condition  of 
the  social  forces,  to  prevent  the  restoration  of  equilibrium 
between  the  social  forces  and  the  natural  forces  operating 
outside  of  them.  Just  as  it  is  not  psychological  force  wliich 
propels  the  wate^wheel  or  the  piston — which  could  not, 
neverthelessi  be  made  to  operate  without  it— but  merely  the 
forces  of  gravity  and  gaseous  expansion  compelled  by  me* 
chanlcal  power  nnder  the  guidance  of  Intelligence  to  operate 
for  the  benefit  of  man,  so  it  is  not  mind  which  moves  the 
civilisation  of  the  world,  but  ouVj  \Jcka  \gc^:^  visA^^s^'st-^^Raar 
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log  foroes  of  aoeiaty,  whicli  but  for  the  goidance  of  mind 
wonld  rush  bUadJy  ou  into  a  tLousand  entanglemciits  with 
rival  forces,  and  assume  tiiut  positiun  of  istutitul  equilibriam 
which  roprcMintq  iioci:iI  »liignutioD.  The  onir  proper  iiitcl- 
lectnal  propelling  force  iu  society  is  the  desire  wbicli  the  { 
montttl  organ  experiences  in  coiiimoii  with  all  the  rest  to  act, 
anil  the  iiumecliate  results  ^vliieli  tluw  from  its  actii-ity. 

The  love  of  acquiring  knowledge,  however,  nud  the  pleas- 
ure derived  from  iiitelluctuul  activit}^,  and  partieularlj  from 

.  tliat  form  of  activity  wbith  follows  the  recognition  of  truth, 
have  been  iuiportiint  elements  in  tlie  dovuloptneiit  of  hutuan 
iustiCntions,  They  have  been  strong  enough  to  overeoms 
tlie  tendency  to  inertia  after  all  the  physical  wanti  woe  anp- 
plicd,  and  to  impel  men  on  to  the  discovery  of  tnith  from 
tlie  mere  enjoyment  whicli  its  investigation  yields.  AVbile 
it  is  true  that  most  of  man's  triumphs  over  nature  liavc  been 
achieved  in  obL'dienee  to  tho  grosHcr  forces,  cither  of  neces- 
sity or  of  passion,  the  fact  must  not  be  overlooked  that  the 
most  profound  and  long-protractcd  n.'searchcs  that  have  been 
conducted,  and  the  most  important  and  practical  discoveries 
that  have  been  made,  have  emanated  from  tliose  who  could 
have  been  moved  to  ]>erforin  this  great  service  for  humanity 
neither  by  want  nor  avarice,  and  to  whom  the  charge  of 
ambition  would  be  scarcely  applicable.  I  need  only  mention 
two  of  the  many  immortal  exemplifications  of  this  truth, 
Newton  and  Humboldt.    With  them  as  with  so  many  others, 

.  the  chief  and  ruling  motive  to  their  useful  activities  could 
liave  been  little  else  than  the  ennobling  pleasure  which  never 
fails  to  attend  the  liighest  and  purest  exercise  of  the  inteb 
lectnal  functions.  The  world  has  nothing  to  fear  from  the 
relief  of  cultivated  brain  from  the  cares  and  wants  of  v^e* 
tative  existeooe. 

GoKCLronio  Rekabxi. 
Id  the  forogoVng  <A'n&ld«n.UoQ.  of  the  phenomona  and 
iawa  of  tertiary  aggteg^\.TO'Q,'CiiCi«.<fi.'&ia^'S6»wi«.^M«s4V(aK% 
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been  chieflj  reviewed*  This  course  has  been  adopted  for  a 
variety  of  reasons,  the  principal  of  which  is  that  what  is  here 
said  is  designed  rather  as  an  introduction  to  the  argnmenta* 
tive  part  of  this  work,  to  be  embraced  in  the  second  volume, 
where  the  term  Dynamic  Sociology  will  be  more  fullv  ex<» 
plained,  and  the  conditions  of  its  realization  considered.  Tlio 
notion  intended  to  be  conveyed  by  that  expression  is  not 
complete  until  the  active  stage  is  reached,  which,  as  explained 
in  the  Introduction,  is  simply  the  ^'  applied ''  stage  of  the 
science  of  Sociology. 

Among  the  other  reasons  for  omitting  the  statical  depart- 
ment may  be  mentioned  the  somewhat  hackneyed  character 
which  it  has  already  assumed.  For,  although  the  dynamic 
laws  of  society  can  only  lie  expounded  from  empirical  data 
of  a  statical  nature,  and  although  I  deprecate  as  deeply  as 
any  one  the  attempt  to  speculate  upon  this  most  complex  of 
all  sciences  without  a  basis  of  facts,  still  I  do  not  hesitate  to 
pronounce  as  mere  superficial  patchwork  the  greater  part  of 
all  that  now  goes  by  the  sounding  name  of  ^*  social  science.'* 

There  is,  indeed,  ample  room  for  true  scientific  work  in 
(he  field  of  social  statics,  but  meet  of  the  would-be  laborers 
in  this  field  have  greatly  mistaken  the  nature  of  the  science 
itself.  They  are  apt  to  imagine  that  a  lai^  and  unorganized 
mass  of  facts  skimmed  from  the  very  surface  of  social  phe- 
nomena, belonging,  some  of  them  to  government,  some  to 
political  economic^  some  to  the  industrial,  commercial,  and 
financial  departments  of  the  most  forward  and  derivative 
civilizations,  promiscuously  mingled  together  in  a  common 
melange^  and  labeled  ^<  social  science,"  is  really  science,  when 
It  is  not  deserving  of  that  dignity. 

I  have  no  ambition  to  identify  myself  with  this  class, 
while  I  humbly  cotifess  myself  unqualified,  through  lack  of 
opportunity,  if  not  otherwise,  to  undertake  any  substantial 
contributions  to  the  much-needed  data  of  Sociology.  That 
truly  heroic  production  of  Mr.  Herbert  Spencer  and  his 
able  assistants,  his  >*  Do8cri\)tW<^  ^v^doX^^  V  V^^'^^^^'^^^^^^'!^^^ 
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genuine  example  of  the  nttore  of  the  vock  required  In  thh 
department;  while  the  many  iterling  eontrfbntiooi  made 
by  Tylor,  Lubboeki  Maine,  Morgan,  Powellt  Banerafl,  and 
other  ethnographera  and  hiitoriana  of  the  anthropological 
achool,  demonstrate  that  in  aodology,  as  in  ettrj  other  aei» 
ence,  the  aocnmnlation  of  details  is  in  advance  of  their  eo> 
ordination  into  laws  and  principles.  The  present  demand  is, 
therefore,  for  synthetic  treatment,  by  which  alone  the  mate- 
rials of  any  science  caxi  be  utilised.  In  these  pages  it  has 
been  stronuously  sought  to  lay  down  no  principle  which  is 
not  warranted  by  the  facts  alrMdy  aeemnulated.  Any  thing 
further  than  this  has  simply  been  thrown  out  by  way  of  sog^ 
gestion,  as  a  clew  to  further  methods  of  investigation,  to  stand 
or  fall  with  the  evidence  to  be  adduced. 

It  has  therefore  been  the  movement  rather  than  the  statue 
of  society,  which  it  has  been  sought  to  explain,  the  causes  of 
social  phenomena  and  social  progress  rather  than  the  condi* 
tion  of  society  itself. 

The  status,  or  condition,  of  society  is  to  be  learned  by  the 
consideration  of  the  indirect^  or  functional^  effects  of  what 
have  been  dcoomioated  the  social  forces.  The  study  of  the 
indirect  effect  of  the  preservative  forces  of  society  would 
lead  to  an  acquaintance  with  the  nature  of  the  objects  which 
have  been  employed  by  man  as  means  of  subsistence — a  sub- 
ject only  touched  upon  in  this  chapter  because,  if  legitimate, 
.  manifestly  too  large  for  the  limits  of  the  work. 

The  consideration  of  the  indirect,  or  functional,  results 
of  the  reproductive  forces  would  lead  to  a  discussion  of  the 
most  important  of  all  social  institutions,  the  family — a  sub- 
ject which  has  already  been  ably  treated  by  many  writers. 

Still  less  could  wo  afford  to  attempt  a  survey  of  the  wide 
field  of  (esthetic  art,  the  deep  currents  of  human  morals,  or 
the  intellectual  condition  of  mankind  in  past  ages,  as  would 
be  required  by  a  consideration  of  the  indirect  effects  of  the 
non-cs8cntial  forces,  TVv^wi  \tvd\Twt>or  consequential,  results 
constitute  what  1  Vxavo  osXVi^  ^\^  ^w^  fif  wi*.>w^V^  ^fifsoas 
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ing  which  the  dealrei  and  pasaiona  of  men  have  been  devel* 
oped  by  the  law  of  natnral  selection.  As  already  rcmnrkcd, 
they  have  no  necessary  or  real  connection  with  the  dbjed  f(f 
man^  which  is  to  ef\foj/j  and  the  harmony  between  the  two 
can  only  be  accounted  for,  as  statedi  by  adaptation  and  sur- 
vival of  the  fit|  or  by  divine  guidance  and  final  causes.  That 
it  is  explicable  by  the  former  renders  resort  to  the  latter  a 
violation  of  a  now  well-established  canon  of  science. 

Although  these  objects  of  nature  are  the  true  cause  and 
only  valid  raUcn  iTHre  of  the  social  forces,  it  is  nevertheless 
true  that  these  indirect  statical  effects  exert  no  influence  in 
clianging  the  condition  of  society^  or  in  effecting  its  advance- 
ment to  higher  states.  They  only  preserve  and  continue  it. 
The  social  forces,  in  thus  indirectly  producing  tliesc  func- 
tional results,  do  not  operate  in  the  normal  way  in  which  all 
true  forces  operate.  Although  the  true  ends  of  biological 
not  less  than  of  sociological  organixation,  these  results  are 
really  only  the  incidental  workings  of  these  forces  accom- 
plished by  virtue  of  a  higher  law  which  has  slowly  adapted 
all  living  beings  to  this  end.  Quite  independently  of  these 
incidental  consequences,  and  not  in  the  least  dimin itched  or 
increased  by  reason  of  them,  these  social  forces  are  constant- 
ly producing  at  the  same  time  their  normal  and  legitimate 
influence  upon  the  environment,  their  natural  direct  effects 
as  true  forces  of  nature.  It  is  these  to  which  we  have  con- 
fined our  inquiries,  because  it  is  these  alone  which  tend  to 
accomplish  the  objects  of  man  and  of  society,  and  these  alone  ' 
which  tend  to  produce  oliange,  and  hence  progress,  in  the 
world. 

In  many  respects  tertiary  aggregates  resemble  secondary 
^tSP^ff^^^^^  ^  large  proportion  of  the  laws  of  biology  ap- 
ply  equally  to  sociology.  An  aggregation  of  the^e  highest 
biological  units  bears,  in  many  general  ways,  a  striking  re- 
semblance to  an  aggregation  of  the  highest  morphological 
units.  But,  besides  the  necx^ssarily  discrete  diaract^r  of  Iha 
former,  and  besides  many  ot\xer  ol  liii'ft  dA'^>catf!K\^^ 


ooircLnDiKo  HmfAHira  TOB 

Bpencer  admits^  there  is  one  wUeh  he  ieemi  to  have  ot«w 
looked,  but  which  appears  to  be  wider  than  any  of  the  Nit 

By  no  possibility  can  any  higher  order  of  integration 
meclianically  toke  pkco  in  tlie  Uolqgical  nnita.  We  may 
classify  the  various  oiganisms  into  nnmerooi  more  and  more 
goneml  groups  until  we  reach  a  logical  unit  emhradng  all 
life.  But  this  has  no  mechanical  influence  on  the  forms 
themselves ;  the  individuals  maintain  their  integrity  and  tlieir  ' 
natund  iude|)cudcncO|  unaffected  by  man's  intellectual  gen- 
eralisiitions. 

The  various  social  oiganisms,  on  the  contrary,  by  rirtne 
of  the  very  fact  that  the  sociological  imits  are  diaereto,  may 
coalesce,  rc-fomi,  expand  their  all^ianoe,  and  enlai^  in* 
definitely  their  own  dimensions.  This  process  of  expansion 
and  ro-intcgration  hus  actually  gone  very  far,  and  there  is 
already  a  feeble  union  existing  among  all  tlie  societies  on 
tlie  globe,  and  quite  a  strong  one  among  all  the  civilised 
societies.  The  eventual  complete  integration  of  all  the  in« 
habitants  on  the  globe  into  one  dependent  whole,  commer> 
cially  at  least,  if  not  politically,  is  no  idle  chimenu  This 
union  is  not  a  mere  logical  classification,  but  a  true  mechan- 
ical solidarity,  already  far  advanced  and  still  advancing. 

Still  another  important  distinction  between  tertiary*'  and 
secondar}'  aggregates,  also  growing  out  of  the  discrete  nature 
of  the  units  of  the  former,  is  found  in  their  mode  of  diKsolu- 
tion.  Societies  do  not  properly  die.  They  dii>api)ear,  it  is 
true,  but  this  disappearance  is  not  a  true  demise.  In  tlio 
great  majority  of  coses  they  become  transformed  tliroujrh 
migration.  The  ^lite  of  societies  one  by  one  abandon  the 
seat  of  their  former  activities  and  continue  them  in  new 
centers.  Old  centera  thus  appear  to  decay,  and  new  ones  to 
spring  into  life.  Not  to  speak  of  the  Pergama  recidiva 
through  the  fabled  migration  of  the  reliquim  DanaAm^  we 
have  reliable  history  for  many  such  transmigrations.  Italy 
baa  seen  a  near  approacVi  \.o  \\.  ^\g»xi,«cv^  ^^t^ftRfe\jM^  \^^tc 
the  unhappy  victim  ol  St.    CotXx^Jl  ^sA^^Tf^^^ra^^^^ws^ 
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hai  been  the  recipient  of  the  sinew  of  more  southern  and 
eastern  societies,  and  America  is  rising  to  the  first  rank  by 
virtue  of  the  same  process.  And  what  is  the  Teutonic  civili- 
sation of  to-day  but  the  Brahmanic  civilization  of  the  age 
of  Menu  transplanted  to  European  soil  t  It  is  simply  this 
godlike  Brahmanic  caste,  the  Aryan  or  Indo-Germanic  race, 
now  occupying  the  coasts  of  the  Atlantic  instead  of  those  of 
the  Indian  Ocean,  which  still  dictates  knowledge  to  the  world. 

But  societies  often  appear  to  relapse  from  other  causes 
than  the  actual  withdrawal  and  migration  of  the  elite  of  their 
members.  There  is  a  process  which  may  be  called  dilution^ 
that  frequently  takes  place.  This  happens  in  two  distinct 
ways:  1,  by  influx  of  less  advanced  populations  in  grcnt 
numbers ;  and,  2,  by  the  natural  operation  of  the  Malthusian 
law  («t(pra,  p.  66).  Tlie  barbarian  invasion  of  Rome  and 
the  Ottoman  occupancy  of  Western  Asia  and  Southeastern 
Europe  are  historical  examples  of  the  first  of  these  modes  of 
social  dilution ;  while  a  possible  Mongolian  influx  into  West- 
em  America  may  one  day  constitute  a  still  more  fatal  case  of 
tho  same  kind  in  the  New  World. 

With  regard  to  the  second  mode  of  social  dilution,  viz., 
by  the  natural  operation  of  the  Malthusian  law  of  population, 
it  may  be  remarked  that  all  societies  are  at  all  times  liable  to 
it.  So  long  as  the  population  within  a  given  territory  is  in- 
creasing, waves  of  social  reaction  may  occur  at  any  time. 
Every  one  has  observed  the  profound  influence  exerted  by 
what  are  called  periods  of  *^hard  times.^'  And  these  are 
frequently  caused  in  great  part  by  these  economic  social 
laws.  It  is  not  necessary  that  the  amount  of  production  shall 
fall  short,  and  that  the  merms  of  subsistence  shall  fail  to  keep 
pace  with  the  increase  of  population.  The  Malthusian  prin- 
ciple is  far  broader  than  its  able  expounder  supposed.  Just 
as  Mr.  Darwin  has  been  able  to  apply  it  to  the  whole  animal 
world  below  man,  so  it  is  also  capable  of  being  applied  to 
supra-economic  questions  in  society.  Modem  society^  lu  the 
xaoet  eivUized  countries,  is  Bo\i\{gli\3  dOTiN^\^^%sw^^««^»^^^ 
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gnit  tax  extent  opoii  ideal  conocptionn,  that  &Q  exceedlnglj' 
high  atikto  of  popular  mtelligence  must  be  coDStantly  kept  up 
to  pMVent  niJc  tampering  with  tha  delicate  machinery  by 
whioh  iu  opt'rutioiis  are  conducted.  Each  Dew  Individual 
that  !•  added  to  Its  inembt  nhip  muat  be  schooled  from  the 
baginning  in  the  principles  upon  which  the  social  fabric  is 
eoutnicted.  He  entere  it  wholly  ignorant  of  them  all.  The 
eivlliied  infunt  is  oe  blank  intellectually  as  the  savage  infant, 
uid  liaa  no  longer  to  live,  and  ininicnsely  mora  to  lenrn. 
Each  Olio  must  bo  instructed  in  all  this  complicated  cturicn- 
lom  oi  initio,  before  he  can  conceive  of  his  true  relations  to 
■ooietj.  We  may  therefore  say  in  this  connection,  as  truly 
u  ShlthuH  could  say  of  his  economic  formula,  that,  while  in 
the  progreM  of  dvilizaUon  the  caped^  to  acquire  knowledge 
inercuscB  only  in  an  arithmetical  or  aomo  lower  ratio,  the 
unonnt  of  knowledge  neceasory  to  be  acquired  increasea  in  a 
geometrical  or  some  higher  ratio. 

It  is  in  view  of  this  law  that  there  conatantly  exists  so 
great  danger  in  highly  advanced  societies  of  a  relapse,  or  at 
best  a  temporary  reaction,  serionaly  prejudicial  to  their  in- 
terests and  painful  to  their  highly  sensitive  condidos,  A 
financial  blnnder,  under  such  oircamstances,  may  paralyze 
industry  and  profoimdly  Influence  the  entire  sorial  fabric 
at  a  time  when  there  is  an  abtmdant  supply  of  food  and  all 
other  commodities.  A  vicious  system  of  dispensing  the 
public  domain  may  render  millions  penniless,  and  jeopardize 
the  stability  of  a  nation.  Bod  le^sUtion  of  all  kinds  is 
sorely  felt  by  the  masses,  irrespective  of  the  power  of  the 
people  to  increase  the  aggregate  wealth.  Laige  mooopoTies, 
tolerated  by  the  central  governing  authority,  are  capabLi  of 
doing  unlimited  mischief.  And,  finally,  we  have  seen,  in 
the  latest  period  of  depression,  on  example  of  how  evil  can 
accrue  on  a  vast  scale  by  a  long  period  of  abundant  but  ill* 
adjusted  production. 

All  this  proves  ftiaH  \3qb  ^t«a^  Twswsit^  W  the  munte- 
Banco  of  a  Btandiitd  ot  muKiss^^  «KKs.Y«>Sa>.%  xa  si«  *«^ 
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gree  of  cmlization,  and  that|  to  secure  buoU  a  correBpondencey 
intelligence  miut  increofle  at  a  muoh  more  rapid  rate  than 
does  material  and  Bccial  oi^nization. .  And  this  is  wliy  I 
insist  that  the  time  must  soon  come  when  the  control  of 
blind  natural  forces  in  society  must  give  way  to  that  of 
human  foresight,  or  the  highest  civilizations  of  the  cartli 
must  reach  their  culminating  point  and  commence  their 
decline.  Nothing  can  prevent  the  occasional  recurrence  of 
states  of  social  depressioui  under  such  conditions,  but  prog- 
ree£  in  intclligencC|  and  practical  science  corresponding  to 
the  increase  of  numbers  and  social  refinements.  And  a  time 
must  certainly  come  when  the  maintenance  of  the  healtliy 
and  progressive  tone  of  society  will  be  far  more  difficult  than 
at  present,  or  at  any  period  of  the  past.  Tlius  far,  social 
progress  has  in  a  certain  awkward  manner  taken  care  of  it- 
self, but  in  the  near  future  it  will  have  to  be  cared  for.  To 
do  tills  acd  maintain  tin-  dynamic  condition  against  all  the 
hoHtile  forces  which  tliicken  with  every  new  advance,  is  the 
real  problem  of  Sociology  considered  as  an  applied  science. 


(18) 
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